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ARMSTRONG TOOL HOLDERS are Used in over 96% of the Machine Shops and Tool Rooms 








“They have withstood 
the test of time... .” 


—H. J. Warthen, Supt. of Motive 
Power Richmond, Fredericksburg 
& Potomac Railroad. 







“WE are using ARMSTRONG 

Planer and Shaper Tool Hold- 
ers, Boring Tool Holders, Lathe Dogs, 
‘C’ Clamps and Machinists Clamps. 
They have withstood the test of time 
and are still doing good work.” 


ARMSTRONG Tool Holders and 
ARMSTRONG Tools can always be 
depended on to do efficiently the 




























work for which they are designed. p 
Embodied in each is an excellence te 
attained thru over 37 years of tool MSTRONG @ 
making. ARMSTRONG Tools are AR ii 
made to be used—not primarily to be , 
sold. Points of strain are strengthened, in age "i 
points of wear carefully hardened and “C” Clamps di 
tested, special alloy steels are always Ratchet Drills pl 
found wherever they will add to the High Speed Steel Bits 
strength, life and general dependability Drop Forged Wrenches di 
of an ARMSTRONG Tool. _ M 
ARMSTRONG Planer and Shaper Tool ARMSTRNG ar 
Cutter can be set at many BROS. sil 
angles—any clearance. nu 
With [cutter reversed can be Solid Dies and Stocks 
used as “‘gooseneck’”’ tool for Adjustable Dies and Stocks ste 
? cutting keyways. e Pipe Cutters pa 
ARMSTRONG BROS. TOOL CO. Pipe Vises pr 
“‘The Tool Holder People’’ Pipe Wrenches an 
328 N. Francisco cn ee . Chicago, U. S. A. Write for Catalog B-27. ms 
ondadon ranch: d 
ARMSTRONG BROS. TOOL CO., Ltd. are emnamee hve Bie 
35 Upper Thames Street, LONDON, E. C. 4, England ~ 
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The Magic of Modern Industry 


Locating Defects and Causes of Defects By Means of 
the. Radiograph — Determining the Hardness of 
Metals Through Crystal Orientation 


4 
X 


“TF ONE of the ancient so-called ma- 
; gicians could drop in at the Claud 
S. Gordon Laboratories, 708 Wes: 
.Madison Street, Chicago, and sec 2 
photograph made of a defect in the *~- 
terior of a solid block of metal—with- 
out cutting the metal—he would rea- 
lize that the dream of centuries had 
come true. But it is being done every 
day, with iron, steel, aluminum, and 
practically all other substances. 

The use of the X-ray in modern in- 
dustry has been discussed in Modern 
Machine Shop on previous occasions, 
and a great deal of interest in the pos- 
sibilities of the process is evident. Th* 
number of firms who have actually in- 
stalled X-ray equipment is still com- 
paratively small, however, due to ap- 
prehension as to the cost of installing 
and operating such equipment. Thus 
many firms to whom such equipment 
would have been of vast benefit have 
been forced to get along without it. 
There are many such manufacturers 
who could make good use of the 
X-ray upon occasion, although the 
Occasions might be few. 

With a full appreciation of the pos- 


4 : By PHILIP WINTER 


sibilities for service in this connection, 
the Claud S. Gordon Company has 
equipped an X-ray laboratory for the 
meneral use of industry. Located at 
Chicago, which is convenient for most 
of the industrial United States, it can 
be reached within a few hours. The 
equipment is of the most modern type, 
and is so complete that any object 
from the size of a toothpick to the 
largest shipment that can be made on 
a flat car can be X-rayed, providing 
the thickness of the section is within 
certain limits. An X-ray photograph, 
or “Radiograph,” as it is called, can 
be made through steel up to 3% inches 
in thickness, and through 8 or 9 inches 
of aluminum. Other metals or ma- 
terials are in proportion, according to 
atomic weight. 

After Roentgen had discovered the 
X-ray, some thirty-five years ago, he 
used metals with which to demonstrate 
in his lectures upon the subject, but 
it was soon discovered that the hu- 
man body could be penetrated much 
more easily than metals. The value 


of the X-ray in that field was quickly 
appreciated, with the result that the 
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(Above—left)—Looking through the doorway into the machine room. The control board 
is located just outside the room, at a point where the operator can see into the tube room. 
(Above—right)—Interior of the tube room. The entire wall of this room is double lead- 
lined to protect the operator and others who may be in the vicinity. The window through 
which the tube may be seen at work is in the corner at the left. (Below—left)—One side 
of the dark room, which is considered one of the finest industrial dark rooms in the 
world. (Below—right)—Here is shown a part of the office, the plate-drying equipment, 
and a portion of the dark room. 


(The above illustrations courtesy General Electric X-Ray Corporation.) 
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use of the X-ray grew in that direc- 
tion. But slowly in the background, 
inthe leading metallurgical laborator- 


A radiograph of an aluminum alloy steering 

wheel spider that appeared perfectly sound. 

The light spots are blow holes in the interior 
of the casting. 


ies of the world, experiments and de- 
velopment work have constantly been 
carried on until today the use of the 
X-ray machine is every-day practice. 

One of the most important of the 
uses to which the X-ray has been put 
is that of discovering flaws in the 
metal parts that are intended for air- 
plane construction. Undoubtedly 
many failures have been prevented 
and many lives have been conserved 
through the ability to make sure that 
the vital parts of the engine and struc- 
ture are sound. However, it is just 
as applicable for use on other metal 
parts of all kinds, and at the present 
moment is finding great favor among 
foundrymen and welders. 

In starting a run of castings in the 
foundry, it has been general practice 
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to fracture the first few castings in 
order to determine whether or not 
there were any shrinkage defects or 
other faults that should be corrected 
before proceeding with the run. How- 
ever, shrinkage defects sometimes ap- 
pear in the most unexpected places, 
and often escape the eye of the in- 
spector altogether even 
when the casting is 
broken, The modern 
method consists in ra- 
diographing either the 
complete casting or 
those points where de- 
fects are likely to oc- 
cur or where the sec- 
tion of the casting may 
be changed, thus show- 
ing up any important defects and 
making it possible to eliminate them 
by changing the locations of the risers 
and gates. With this problem solved, 
it is an easy matter to produce sound 
castings, providing the melting prac- 
tice is correct. 

The weld is another type of metal 
fabrication with which a certain 
amount of chance had been involved, 
in the past, due to the fact that it has 
been impossible to tell, after a weld 
was made, whether or not complete 
fusion was obtained. Even those who 


A radiograph of two bronze push rod guides. 
The upper one is perfect; the lower contains 
a number of: internal defects. 
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are not familiar with the welding - 


process can easily understand that a 
surface weld, in which the edges of 





The iron casting from which this radiograph 
was made appeared to be solid. Note the de- 
fects, which were all under the surface. 


the parent metal are covered over with 
welding metal without being fused to- 
gether, is doomed to failure under 
stress, and the importance of a good 
weld can well be appreciated. One of 
the most common methods of deter- 
mining the soundness of a weld has 
been to strike the surrounding metal 
with a hammer and try to determine 
by the resonance whether or not the 
metal was properly fused. The X-ray 
machine has, however, removed all 
uncertainty, and a flaw in a weld can 
now be located as easily as though it 
were on the surface. 

Welding is now used to a large ex- 
tent in the construction of pressure 
vessels, and the X-ray method of in- 
specting welds is proving valuable 
both for examining the welded seams 
and for determining the qualifications 





A radiograph of a badly-made weld. The light 
spots are flaws in the weld, not visible from 
the outside. 
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of welders. One large manufacturer 
of saws had radiographs made of saw 
welds that had been made by all the 
various methods of welding saws, in 
an effort to find out which method 
was the best. Another manufacturer 
had radiographs made of the seven 
different kinds of welds that could be 
made on his product, and found that 
two of the methods produced good re- 
sults. The other five were uncertain, 

One of the more interesting of the 
tasks that are a part of the day’s work 
in the Gordon laboratories is the de- 
termination of the correct crystalline 
structure of metal by means of the 


Von Laue diffraction equipment, with which 

the crystalline structure of metal can be de- 

termined. The radiograph magnifies the cry- 
stal from 2,000,000 to 6,000,000 times. 


X-ray. In short, it is possible to mag- 
nify a section of metal from 2,000,000 
to possibly 6,000,000 times and then 
take an X-ray picture of a section 
0.020 inch in diameter. The resultant 
radiograph will show the relative 
position and condition of the atoms 
with each other, and thus make it pos- 
sible to determine whether or not the 
metal or material is just in the right 
condition for the purpose for which it 
is to be used. The radiograph shows 
what is called the arrangement or 
orientation of the crystalline structure, 
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No. 78 Hydraulic Surface Grinder 


The latest model of the machine conceded to 
the originator of precision surface grinding 
Combines speed and accuracy to meet the most 
exacting requirements of present day industrial 
standards. Used and endorsed by hundreds of 
manufacturers from coast to coast. 
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and We Can! 


Smart business men taday say, “Prove it!” and when they do, 
that’s our big opportunity 

“Show me” buyers with open minds respect our logical proof 
of Covel value. Idle claims are eliminated. We show you in- 
built mechanical superiority. We prove faster, smoother, more 
accurate operation. We give you tangible evidence passed on 
to us by Covel Grinder users—and back it all up with a strong 
guarantee. 


57 Years of Service 


Covel has served industry for 57 years. With the many refine- 
ments now found on the Cane No. 78 Hydraulic Surface 
Grinder, it adds an even greater success to its many past ac- 
complishments. Covel-made machines—Universal Cutter and 
Tool Grinders, Surface Grinders and the popular Yankee 
Drill Grinders—are in use in over 16,000 plants. Surely, such 
a record deserves your confidence and endorsement. 


New No. 78 Catalog Ready 


Write immediately for the new, special catalog which illustrates 
and describes the No. 78 Hydraulic Surface Grinder. Just off 
the press. Read this book—and get better acquainted with 
Covel. Thousands of practical shop men from coast to coast 
prefer Covel Grinders—and their preference is the result of 
experience. You, too, will appreciate the high standards of tool- 
room precision brought to you by Covel Grinders. 


COVEL MFG. Co., Benton Harbor, Michigan 









INDUSTRIAL: 


DERS 
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after 


same temperature and allowing to cool in the furnace. 





Radiographs of the structure of a piece of steel (left) as it came from the mill, (center) 
eating to 1850 deg. and quenching in water, and (right) after heating to the 
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In the original state it was too 


soft, water-quenching made it too hard for the purpose, and furnace-cooling made it 


just right. 


Notice the comparatively even distribution of the crystals in the furnace- 


cooled piece. 


which may be from a preferred to a 
random orientation, or from one ex- 


treme to the other. ‘ 


The radiograph is obtained by the 


AM. CHEM. SOC. ATOMIC WEIGHTS, 1929. (O = 14.) 












5 Ang At. At. Sym- At. At. 
i no. wt. 1 no. wt. 
18 26.97 +-Nd 60 144.27 
ek ae ae Ne 16 20.183 
18 40.4 = YITERBIUM 
33 74.96 | Nickel.......... i 2 69 
56 137.36 = COLUMBIUM 
4 _ 202 
i =83 201.00 | Nitrogen....... N 14.008 
5 10.82 Os 76 10.8 
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Cadmium...... 48 11241 | Palladium..... Pd 46 106.7 
Calcium 20 «40.07 me 5 $1.02 
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55 182.81 Pr 59 140, 
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41 8.1 «Kh 45 102.91 
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9 19.00 | Selenium...... 8e 79.2 
4 157.2% | Bilicon.......... Si 14 28.06 
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72 1786 = | Tantalum...... Ta 73 1815 
2 4.002 Te 52 127.5 
67 163.5 sooeeTD 65 150.2 
1 1.008 soeeTl 81 204.39 
49 114% | Thorium....... Th 90 282.12 
53 126.983 | Thulium....... Tm 69 169.4 
77 198.1 ee 50 118.70 
26 55.84 ° 22 47.90 
3 82.9 WwW 74 184.0 
57 198.90 | Uranium....... U 23.14 
82 207.22 ~-V 2 50.96 
3 6.40 wee 54 130.2 
71 175.0 Yb 70 1736 
12 424.32 | Yttrium........ Y 389 88.92 
3 54.9 Zn 380 65.58 
80 200.61 Ze @ U2 
2 96.0 





use of a small X-ray machine of a 
type that is known as diffraction or 
“Von Laue” equipment, after the dis- 
coverer of the process. The specimen 


to be radiographed, in a section ap- 
proximately 0.003 inch thick, is laid 
over a 0.020 inch hole in a lead bush- 
ing in the support, the bushing being 
directly over the X-ray tube and im- 
mediately under the ‘plate, and the 
current is applied. An examination 
of the radiograph will show the exact 
condition of the crystals, thus indicat- 
ing strains, ruptures, excessive hard- 
ness, etc., through the arrangement or 
orientation. 

Thus it is possible to:follow the re- 
sults of the various processes in metal 
working from the rolling or forging, 
through the heat treating processes, 
annealing, hardening, and so on to the 
finished product. The net result is 
that comparisons can be made be- 
tween various materials, and selec- 
tions made of materials in which the 
orientation can be made, or materials 
can be selected in which the orienta- 
tion is identical with that in other ma- 
terials, if desired. Or the knowledge 
obtained by a study of the diffraction 
patterns can be used to make improve- 
ments in the product. This is the 
cheapest kind of laboratory work, 4 
no etching or polishing is required. 

The X-ray has removed practically 
the last element of uncertainty from 

(Continued on page 85) 








Octo! 








» 193] 





er) 
the 
too 
it 
\ce- 


mn ap- 
s laid 
bush- 
being 
1d im- 
d the 
nation 
exact 
dicat- 
hard- 
ent or 


he re- 
metal 
rging, 
eSSES, 
to the 
ult is 
le be- 
selec- 
ch the 
terials 
‘ienta- 
r ma: 
vledge 
action 
prove: 
is the 
rk, as 
red. 
tically 
from 








Modern Machine Shop 


17 























BARBER-COLMAN 





FORMED MILLING CUTTERS 


oo manufacture of Formed Milling Cutters of accuracy and 
dependability calls for engineering skill of a high order. Our 
Engineering Department has had many years of experience in 
designing Formed Cutters for special milling jobs where eco- 
nomical duplication of specially shaped parts has been essential 
Barber-Colman Formed Cutters are well and favorably known 
for their high standards of accuracy. These Cutters are made 
with straight or spiral gashed teeth, depending upon the nature 
of the work and the cutting speed and finish desired. Eccentric 
relief insures maintenance of the form during the life of the 
cutter. Ground Cutters are ideal where limits are held very 
close. However, all Barber-Colman Formed Cutters are 
made with extreme accuracy, and may be 
BARBER / / 
depended upon to pro- duce’ as nearly abso- 
lute uniformity in B-¢ duplicated parts as is 
possible to accomplish by the milling process 


COLMAN 




















BARBER-COLMAN COMPANY 


General Offices and Plant 


ROCKFORD, [LLLINOIS, U:.5. A. 
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NEED A LATHE 


NOW 


BUT... 


When you do, the Model B should 
be the standard to measure lathe 


values. The Pratt & Whitney Model 
B Lathe is still the standard by 
which all fine lathes are judged. 


The Pratt & Whitney Model B 
was the first geared head lathe 
that displaced cone head lathes 
and earned wide acceptance in 
tool rooms. Its spindle drive 
gears are of chrome vanadium 
steel, with every tooth ground on 





generating grinders to .0002" 
limits. These gears, the finest in 
any machine tool, are one of the 
vital reasons for Model B Lathe 
success. Only quality gears of this 
fine accuracy are worthy for 
lathes in toolroom service. 
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Can you see savings in such chips? 


Chips as thin as ribbons, as dainty as lace, as smooth as a fine 
mirror—these tell of accuracy and precision work. Big steel 
chips that seem large enough to wreck a precision lathe yet do 
not cause a quiver in the Model B—these show that this lathe can 
take the day after day punishment of big feeds at high speed. . 

The P& W Model B Lathe is the ideal machine for tool room 
or machine shop. It will do more and better work than any 
lathe of its size—which is to say that it reduces costs of lathe 
work to the lowest possible point. 

Let a P& W sales engineer come to you with unimpeachable 
records of performance—with definite ideas of what the P & W 
Model B Lathe can do for you. 

Write for a descriptive illustrated circular which will show 
you the careful workmanship and construction details that 
make this the standard by which all fine lathes are judged. 


PRATT & WHITNEY CO., Hartford, Conn. 


Sales Offices and Agencies at 


BIRMINGHAM CHICAGO DETROIT PHILADELPHIA SAN FRANCISCO 
BOSTON CINCINNATI LOS ANGELES PITTSBURGH ST. LOUIS 
CLEVELAND NEW YORK ROCHESTER 





WHITNEY 
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N ANY trip through a machine 
tong one type of machine shop 
equipment will be found in evidence 
at every turn. The machine may be 
an engine lathe, a turret lathe, or an 
automatic lathe; it may be a boring 
mill, or a drill press, or an automa- 
tic screw machine, or an internal 
grinder—nine times out of ten it will 
be equipped with a chuck, either for 
holding the work or for holding the 
teol, or both. 

Whenever an operation is to be per- 
formed with the aid of power, some 
method of holding either the work or 
the tool must be found by which the 
piece or the tool will be gripped 
rigidly and held against the enormous 
pressure set up by the machine. Spe- 
cial devices could be made for this 
purpose—and have been since the 
earliest history of machine work—but 
economy and convenience have de- 
mandéd a holding device that could be 
used, as the human hand is used, to 
grip and hold anything within the 
range of its size. Thus was developed 
the mechanical hand that is commonly 
known as a chuck. 


Generally speaking, there are two 
classes of chucks; the type that is in- 
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The Modern Method 
of Holding Tools 


The Chuck Represents a Simplified, Stand. 
ardized, and Efficient Method of 


Holding Tools 


By A. E. ENGLAND, M. E. 


Chief Engineer, Jacobs Manufacturing Co. 


tended to be fitted to an individual 
machine for holding work, and the 
type that is made with a shank for 
application to any machine that hasa 
spindle, to hold the tool. It is with 
the latter type that this article deals. 

The tool is the point of contact be- 
tween the machine and the work, and 
the effectiveness of the tool is depend- 
ent no more upon the accuracy and 
efficiency of the machine than it is 
upon the accuracy and efficiency of 
the chuck in which the tool is held. 
In other words, “the machine is no 
better than its chuck.” In a chuck 
that is properly designed and care- 
fully made, gripping power and ac- 
curacy are combined with ease of op- 
eration. Such a chuck forms an ideal 
medium for applying a drill, reamer, 
center drill, or other tool to the 
spindle of any kind or type of ma- 
chine. A variety of tools of different 
sizes may be used consecutively in the 
spindle of a machine by using chucks 
which reduce the shanks of the tools 
to a common size and shape. 

In Fig. 1 of the accompanying illus- 
trations an operator is shown perform- 
ing a series of drilling, reaming, and 
tapping operations on parts for special 
production machines. The shanks of 
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Fig. 1—The various kinds and sizes of shanks on 
these drills, reamers, and taps are reduced to a com- 


mon size by the use of chucks. 


the tools are of different shapes and 
sizes, but the operator has solved the 


problem of changing tools quick- 
ly by the simple expedient of 
using chucks to hold the tools. 
Thus all the tools are equipped 
with shanks of a common size 
and shape, simplifying the mat- 
ter of using them with quick- 
change holders. 

The advantages enumerated in 
the preceding paragraph have 
been recognized in the turret- 
lathe set-up shown in Fig. 2. 
Here three tools—a drill, a 
tamer, and a counterboring 
tool—are shown held by chucks 
Which have been fitted with 
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the holes in the turret. The 
tools are held accurately and 
rigidly, which are the first re- 
quisites of a tool holder, what- 
ever the design. The chucks of- 
fer a decided advantage over 
special tool holders in that any 
one of these chucks can be used 
to hold any size of tool up to the 
capacity of the chuck instead of 
being useable on only one tool, 
as would be the case if a special 
holder were used. And—believe 
it or not—all these advantages 
can be had at a cost which 
would not greatly exceed the 
cost of making up a special 
holder. When the time that 
would otherwise be required for 
changing tool holders in chang- 
ing job setups is considered, it is 
doubtful that the cost would be 
any greater—and time spent in 
changing tool holders means a 
loss in production. 


Chucks for holding production 
tools are equally as adaptable 
to the screw machine turret, 
and will provide the same ad- 
vantages. In Fig. 3 two chucks 
are shown in use on the turret 


of a Cleveland automatic screw ma- 
chine, where the same size and type 





Fig. 2—The chuck as a tool holder can immediately 


straight shank arbors that fit be adapted to any on to the capacity of the 
chu 
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of chuck is used to hold drills of dif- 
ferent sizes. These chucks have been 
fitted to arbors that fit the arbor 
holes in the turret, and as the turrets 
are standard, the chucks are inter- 
changeable on all Cleveland automa- 








Fig. 3—Chucks can be 
equipped with standard ar- 
bors for use in turret lathes 
or screw machines. Fig. 4 
—By using a chuck in the 
tailstock of the lathe, the 
drill is held surely and ac- 
curately, and can quickly 
be changed for a reamer or 
other tool. 
tics of this size. 
Figure 4 shows the 
use of a chuck for 
holding tools in the 
tailstock of an engine 
lathe. The operation calls for a hole 
to be drilled from the solid, after 
which the hole is bored and reamed. 
Although strictly an engine lathe job, 
means must be supplied for holding 
and feeding the drill and reamer into 
the work. It is more or less custo- 
mary to hold the drill by running the 
tailstock center into the center hole in 
the end of the drill-shank, use a dog 
to prevent the drill from revolving 
with the work, and feed it by means 
of the tailstock spindle. But no one 
knows how many thousands of drills 
have been broken, how many pieces of 
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work spoiled, and how many centers 
have been ruined by this method. The 
logical way to perform this task ig to 
insert the shank of a chuck into the 
tailstock spindle and then hold the 
drill or reamer in the chuck. The 
tool will be perfectly 
centered, and can be fed 
into the work with no 
danger of spoiling the 
work, tool, or center. 
And the change from 
the drill to the reamer 
can be made almost in- 
stantly. 

Figure 5 shows the 
application of a chuck 
to the headstock of a 
lathe for holding a bur- 
ring reamer. The op- 
erator is reaming a 




































burr out of a drilled hole where one 
hole is intersected by another, for 
which the r. p. m. of the reamer should 
be as high as possible. Hand reamihg 
would not only be much slower, and 
more tiresome for the operator, but 
would also result in a much poorer 
job. This chuck is provided with 4 
hole through the body, thus permit 
ting the insertion of bars, rods, valve 
stems, or other work which musta 
necessity extend through the chuck 
body and into the spindle of the lathe 
Such chucks should be fitted to te 
headstock of the lathe with hollow 
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IMPROVED 
GEARED HEAD 


ONA 


REGAL 
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MAKES 
SPEED CHANGING SIMPLE 


HE headstock is a compact box 
casting amply reinforced for 
the spindle and the shaft bearings. 
Eight spindle speeds are provided 
with changes through sliding gears 
without the use of jaw 
clutches. The final drive is 
through helical gears.Speed 
changes are as simple as 
shifting gears in your auto. 


This driving power to the head is 
through vee belts (quiet, positive, 
non-slipping) from a motor mount- 
ed high on the rear of the leg. 
The Regal carries the LeBlond 
guarantee. It is made in five 
sizes, 10’ to 18”, and _ prices 
range from $275 to $947. De- 
ferred payment plan if you wish. 
Lathe is delivered complete (with 
motor) ready to run. 


THE R. K. LEBLOND MACHINE TOOL CO. 
1206 Regal Division, Cincinnati, Ohio, U. S. A. 
Send me full details of the Regal Line 
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Fig. 5—Here a chuck is being used to hold 
and drive a reamer at high speed for hand- 
burring. 
arbors, the arbor being provided with 
a nut so that the chuck and arbor may 
be readily removed from the spindle. 

The convenience and accuracy of 
the modern type of chuck is often 
taken advantage of by experienced 
toolmakers, as evidenced by the set- 
up illustrated in Fig. 6. In this case 
the chuck is being used to hold a dial 
indicator and its attachment so that 
the artisan may be enabled to locate 
the center of the work in exact align- 
ment with the spindle of the horizontal 
boring machine. The piece is a rotary 
table for a special high-production 
drilling machine, and the holes must 
be bored in exact relation to each 
other within limits of 0.0002 inch. 
Any experienced toolmaker will verify 
the statement that no toolroom equip- 
ment is complete without a supply of 
dependable chucks. 

Another illustration of a chuck in 
use on a toolroom job is shown in Fig. 
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7, where the operation of milling flutes 
in a reamer can be seen. The blade 
end of the reamer is located on a cen- 
ter, and the other end (the shank 
end) is held in a chuck that has been 
applied to the spindle of a dividing 
head. The chuck serves both to hold 
the piece rigid while the cut is being 
taken, and to revolve the piece as 
needed for a new cut. The dependence 
that is placed upon the accuracy of 
the chuck. is clearly evidenced here, 

The convenience of the chuck aga 
toolholder is clearly brought out in 
Fig. 8, where a chuck can be seen in 
use for holding an end mill while slot- 
ting a part for a universal joint, All 
machine tools and attachments in 
which spindles are used are made 
with standard tapers into which the 
shank of a chuck fits naturally, con- 
sequently it is only natural that the 
experienced mechanic should turn to 
the chuck as a universal tool-holding 
medium when setting up a job.  In- 
deed, the truth of this statement is 





Fig. 6—The toolmaker would find it difficult 
to get along without dependable chucks. 
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WORK 


Only a few years ago electric ranges, refrigerators, vacuum 
cleaners and washers, were high priced luxuries with a 
limited market. Today the price is so low that almost any 
home can afford to purchase them. In bringing about this 
change many design and production wonders had to be 
worked, To see how important a part was played by Self- 
topping Screws, go over the records of such noted pro- 
ducts as those named above. 

For instance, Servel dispensed with a wood frame by 
fastening exterior metal cabinet sheathing with Self-tapping 
Screws This change saved a dollar on each refrigerator. 
In addition, it produced a finer, stronger cabinet. 

Another example is provided by the Edison Hotpoint 


Type “Z” Hardened Self-tapping Sheet Metal Screws 
For joining and making fastenings to sheet metal up to six 
gauge; also aluminum, die castings, Bakelite, etc. Simply turn 
Screw into drilled, pierced or molded hole. It forms a thread in 
the material as it is turned in. Con be removed and replaced. 





~<— 14 Unbiased Reports on Savings 





MAKERS OF HOUSEHOLD APPLIANCES 
DESIGN AND PRODUCTION WONDERS 
BY SIMPLIFYING ASSEMBLIES 





Self-tapping Screws help in building better products for less money 


PARKER-KALON ANardened Self-tapping Screws 


PAT. IN U. S. AND FOREIGN COUNTRIES 
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Range. By using Self-tapping Screws for making metal 
assemblies, Edieon avoided four operations on many 

bli inated detailed layouts and saved mate- 
rial. Also stronger fastenings resulted. 





Inquire into the manufacture of practically any product 
made wholly'or partially of metal, and whether it be a 
toy or an airplane, you will likely find that Self-tapping 
Screws are being used to save money and improve design 
and construction. Certainly these Screws warrant careful 
consideration if your own product requires metal fasten- 
ings. When you write for the booklets shown below, send 
a description of your assemblies and our Assembly En- 
gineers will tell you whether you can use these Screws. 


Type “U” Hardened Metallic Drive Screws 
This type of Self-topping Screw is used for moking permo- 
nent fastenings to iron, brass and aluminum castings, steel, 
Bakelite, Durez, etc. Just hammer the Screw into a drilled or 
molded hole. It forms a thread in the material as it is driven. 














Scientists Explain F 9 Security —> 








Name and Co 


PARKER-KALON CORPORATICN, Dept. E, 192-196 Varick Street, New York, N. Y. 
Send me free booklets on the Security and Economy of assemblies made with Self-tapping Screws. 















Address 
























































Fig. 7—The convenience and 
accuracy of the chuck is be- 
ing utilized here for milling 
flutes in reamers. Fig. 8— 
Using a chuck to hold and 
drive an end-mill. Fig. 9— 
The accuracy of the machine 
is maintained by an accurate 
chuck. 
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borne out by the set-up shown in 
Fig. 9, where a chuck can be seen 
in the spindle of a jig-boring ma- 
chine. A center drill and two 

straight shank drills of different 
: sizes are in evidence on 
the machine-table—and 
this job is exactly as the 
photographer found it. 

The day of makeshift 
manufacturing methods 
is past. A degree of 
accuracy is demanded 














in machine tools today that was not 
thought possible a few years ago, and 
it should be obvious to any thought- 
ful engineer that a machine—no mat- 
ter how expensive—is accurate only 
in as far as that accuracy is delivered 
at the point of the tool. How often 
will a shop manager watch with pride 
the setting up of a new, modern ma- 
chine that has cost thousands of ddl- 
lars, and then allow the foreman to 
slip into the spindle a chuck that has 
seen its best days. All the skill and 
experience that have been combined 
in the designing and building of this 
fine piece of machinery have beet 
rendered null and void for want of 4 
chuck of the same quality as the mé 
chine—although costing but a few dol 
lars. “The machine is no better tha 
its chuck.” ; 
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245-247 WEST 18™ STREET, 
NEW YORK, N. Y. 





POLDI ST EEL CORPORATION 








GENERAL os ABOUT =i ata OF STEEL 
FUNDAMENTAL RULES FOR THE CORRECT HARDENING OF TOOLS 





The tool should then “be cooled more or less vigoroysly but uniformly and in 
the steel used and the purpose in question (water, oil, air etc.). 
Thetool hardened thus should, if necessary, be tempered at the proper temper color. 


The steel should be heated slowly, uniformly and thoroughly until the whole section of the pert to be hardened reaches the correct hardening tempe: 
throughout. In this it should be exposed as little es possible to the noxious influence ef the combustion gases and the air. The tool should be kept at the 
hardening temperature only as long as is necessary for a thorough heating. 





di with the 


rature 


in @ hardening medium whioh is suitable for 





MOST FREQUENT MISTAKES MADE IN HARDENING 


TWO OR MORE MISTAKES MAY BE MADE AT THE SAME TIME; THIS SHOULO BE TAKEN INTO ACCOUNT IN JUDGING EACH CASE, 








‘The too! was insufficiently heated, viz: not 
up to the proper hardening temperature. 


is more or less the same as that of 
stool, 





The tool was heated too high, viz: to above 
proper hardening temperature, (overheated). 








‘The too! was very much overheated, “burnt” 


Coarse grained to coarse crystalline, brilliant 
white 











The tool was either decarbonized. on the || Has apparently not acquired sufficient | A to degree of yor should be removed 

surtace, owing to improper heating, or not hardness, scale is thrown off impertectiy. more or less wide, glittering rim of the by grinding. # this be impossible or when 

sufficient spate’ or decarbonized surface Surface of steel can be filed, but under appearance of wrought iron; underneath is very deep the tool 

removed tn machining. See our catalogue go decarbonized layer frequently good good hardening grain corresponding to be annealed, sufficienty 

for amount of stock recommended to be hardness is encountered. the hardening. and then hardened again. 

removed in machining. 

The too! was heated too quickly and not Hardness not uniform; too! can be tiled in Grain structure not uniform e portions The too! should be thoroughly and uniformly 

‘anttormly places; it cracks easily; corners and teeth appearing unhardened, others property hard- annealed, then rehardened correctly. 
chip off Large tools are likely to burst. ened and still ers, corners 





Anneal the tool .to break up the previous 


A 
= 
a 
3 
5 
? 





























larger sections and surfaces medium acting more 
quality and temper used and purpose sof; scale is thrown off ; steel! less the same as unhardened steel. 
intended for can de filed in 
The tool was quenched in 2 medium acting Good hardness; scale is thrown off Good hardening grain stiowing tor # con- The tool should be more thoroughly 
too vigorously (such as salt water) for the steel canaot be fled. However, tool shows siderable depth and often through the tempered to relieve brittioness. 
quailty and temper used, or the purpose hardening cracks, or warping. whole section, 
Intended for The tool is too brittle. 
FRACTURE OF TOOL STEEL IN THE NATURAL STATE (NOT ANNEALED OR HARD- FRACTURE OF RDENED. TOOL STEEL. The fracture of property hardened steel shows, 
ENED) A carbon Too! Stee! fracture, in the natural state, possesses uniform grain ap tar an 0 bereeend reaches, the finest grain which can be obtained, characteristic 
Srecture of a dull color. A coarse grain usually indicates soft or low carbon steel, of the stool beng wrested, This creative & very the and Sas 0 weal cepeereees. 
SE srvcture Seer 00 tho carton easiest tnerossen. Aey Shes scserding To the eye there is almost no in the size and general appearance of the grain 
composition generally show a more velvet ike grain structure, @ carbon T when comparing the hardened layers of soft and hard Tha Gosnre of property, er. 
See! of equivalent carbon content. dened alloy steel is marked b; eS Se ae ee Pee eres @ depth 
. ot the layer, depends on the chemical composition the steel and with some 
TMACTURE OF PROPERLY ANNEALED TOOL STEEL. Through proper snciealing the ‘steels on the treatment as well, 
‘ Sd nears Cities Se Westare mere ualierm and the cise of Se grate to comewet bed en waar hernenn ne grtm Wrucre and afiiet dopo Surdoned 
(Mloring brillancy of overnoated steel sono to eens, tt shoud be eupleyed. THe tomperunre yiclts fo proportion 
ane eee ae aes 6 0 aon. ene 6 eee aeeene Ee 
eKcUnE OF BADLY ANNEALED TOOL STEEL. The fracture of ineuficienty ennealed loses some of its toughness without gaining any hardness. correct temperature to 
foes sone of tess, he Get of steal in te caters) otete, Stoel enncaiod tee much SIS Ot Se cee far ot sats, a stated ts be tea 
[i te'sopewrnce of wre e tim around the outer sufficient for the and st same time retains the pos- 
Ree Cecarbonized ign Sury oak ogee toughness A. wot awe the highest 











-» on your firm letterhead.) 





(A copy of this chart, wall size 27 x19 in., can be had by addressing the Poldi Steel Corpora- 
tion of America, 247 W. 18th Street, New York, N. 
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INDEX 


Issued by The Index Machinery Corp. 








28; HOURS SAVE 





Hauser Jig Borer Cuts Drilling and 
Boring Time from 363 Hours to 73 Hours 





Guarantees Accuracy 





AVING a total of 28% hours is a 

substantial .. . and worthwhile... 
saving for any shop .. . a saving which 
means extra profits when figured in 
actual dollars and cents. 


But that’s what a No. 3% Hauser Jig 
Boring Machine like that shown at 
the right did on a job of drilling and 
boring 32 holes in a tool steel plate 
type jig 8 in. x 6 in. x 19/32 in. . . cut 
the time from 36% hours to 7% hours 
... and earned an extra profit for its 
owner. 

Accuracy is the keynote of Hauser Jig 
Boring Machines. Every Hauser Jig 
Borer is built to the closest limits for 
accuracy, and is guaranteed to do ac- 
curate work. For instance, on the 
No. 3% Machine, the maximum error 
of slide displacement is guaranteed 
not to exceed .00025”, and the maxi- 
mum error between any two bored 
holes is guaranteed not to exceed 
.0005”. 

Hauser Jig Borers are made in several 
sizes and models, ranging in capacities 
from 2% in. x 2 in. to 26 in. x 16 in. 





No. 344 HAUSER JIG BORER 


They are all fully described and illus- 
trated in a booklet issued by the Index 
Machinery Corporation, 49 Central 
Avenue, Cincinnati, Ohio. Send for 
your copy today .. . there’s no obli- 
gation. 











0c 














» 193] 





October, 1931 








Modern Machine Shop 29 








NEWS 


49 Central Avenue, Cincinnati, Ohio 





TBO RING JIGS 


TOOLS... To Meet Your 
Particular Requirements 
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SEND THE COUPON 
For Complete Details 





-— emactgpalamane you are in need of a 

tool to meet some particular re- 
quirement . . . investigate the INDEX 
LINE! Nine times out of ten, you'll 
find just the machine you want...a 
machine that fits your needs to a “T”’. 


For instance, if high production nut 
tapping, or automatic screw machin- 
ing is your problem, we have the so- 
lution in the Index-“O” Automatic 
Screw Machine, a high production, 
precision built machine with %” chuck 
capacity, suitable for all kinds of 
work within its range. 


Or, if your problem is multiple drilling 
or tapping, there’s a machine in the 
INDEX LINE with 13 adjustable spin- 
dles which can be set for any position 
on the table to centers as close as 4”. 
This feature alone, allows the machine 





to be used on a wide range of work 
and pay for itself over and over. 


Then, there are self-contained hy- 
draulic high speed moulding presses, 
vertical shapers, tool milling ma- 
chines, combination sawing and filing 
machines, as well as many other tools 
for your particular requirements. 


Send for a catalog of the tool in which 
you are interested. Use the coupon. 
There’s no obligation. Representatives 
in all principal cities. 











INDEX MACHINERY CORPORATION 
49 Central Avenue, Cincinnati, Ohio 


I am interested in tools for the following 
WIG, an hieh bwin bc 01040005640 ncbacek saaeanen 


Please send catalogs and complete in- 
formation. 


Name 
Firm 
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Organizing To Eliminate Waste 
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Waste Can Be Eliminated By Properly Controlling the Various 
Factors of Management 


By D. M. ARMSTRONG 


or: waste is charged, the nat- 
ural impulse is to place the 
blame on an individual and to direct 
the corrective campaign against that 
person rather than against the under- 
lying causes for the condition. It is 
this very human tendency which has 
led us to say that management is re- 
sponsible for a given percentage of 
waste, when as a matter of fact we 
really mean that some types of waste 
are the result of underdeveloped exec- 
utive control, and that certain other 
wastes result from failure of the man- 
agement to educate the workers in 
correct methods and principles. While 
in some individual cases loose person- 
nel control may be to blame for man- 
agement wastes, yet in a broad way 
the real cause lies not in the individual, 
but rather in the lack of a plan for 
securing tighter control. 

The question naturally arises as to 
how the executive may develop a con- 
trol which will, more or less effec- 
tively, minimize waste. The factors 
of management which must _ be 
brought under control to eliminate 
waste are: 

1. Organization Plan. Every per- 
son must do the work for which he 
is best qualified and must know his 
responsibilities. Authority must equal 
responsibility and be clearly defined. 

2. Sales and Sales Distribution. 
Control is gained through the use of 
analysis charts and the use of quotas. 
Sales must work in harmony with fi- 
nance and production. 

3. Labor. Waste is caused by idle- 
ness, by misdirected or unnecessary 





labor, by high labor turnover, and by 
lack of a complete record control. 

4. Material. Waste is caused by 
poor material arrangement, by lack of 
material records, use of improper ma- 
terial, faulty methods of handling, 
and faulty purchasing control. 

5. Equipment. Waste is caused by 
failure to use correct equipment or by 
faulty arrangement of equipment. 

6. Production. Output can be in- 
creased by proper control over labor, 
material, and equipment. Uniformity 
of production and good record control 
over production decrease waste. Cor- 
rect design is one element of produc- 
tion control and a knowledge of costs 
is the link between production and 
finance. 

7. Finance. Waste arises from the 
failure to correlate sales and produc- 
tion with financial conditions. Lack of 
complete financial (accounting) rec- 
ords and the failure to use accounting 
records to reflect operating and sales 
results lead to incomplete executive 
control. 

Organization is the first and most 
vital feature. How many businesses 
are able to define their organization 
plan? Comparatively few. It is sur- 
prising to find a company in which 
any sort of organization chart has 
been drawn, and it is remarkable that 
in many plants it is extremely difficult 
to chart the organization. One case 
is recalled in which the question was 
asked, “What are Mr. So-and-so’s 
duties?” and the answer was givel, 
“Oh, he is the general manager's 
nephew.” Another example was that 
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GOOD BUSINESS 


The Calumet Shallow Drawer Unit 


It is good business to install Hamilton-Calumet Plan Files. 


.A small percentage of the value of your tracings will insure 


their safety. Calumet files increase filing efficiency, 


afford greater protection and safety. 


The shallow drawer units are 
especially designed for active 
tracings and have the patent- 
ed Calumet Tracing Lifter. It 
is semi-automatic and makes 
every tracing a top sheet. It 


Tiesto Lifter ta: Aotton makes filing simple and safe. 


Use the Coupon @ HAMILTON MFG. CO., Two Rivers, Wis. 


Please send me Catalog No. 9-MS. 











HAMILTON 
MFG. CO. 


Two Rivers, Wis. 
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of the company which had a “Sales 
Manager” and also a “Manager of 
Sales” and neither had any authority 
over the other, but both claimed full 
authority over the rest of the sales di- 
vision. Perhaps the simplest way of 
showing organization defects is the 
mere listing of weaknesses which have 
repeatedly come to the writer’s atten- 
tion; naturally not a full list of poss- 
ible weaknesses, but a compilation of 
some few of those which are outstand- 
ing and frequently found. Here they 
are: 

1. One man controls the entire 
business. 

2. No provision is made for an un- 
derstudy who can carry on the 
business in the event of death or 
retirement of the main executive. 

3. The control is poorly function- 
alized. 

4. The control is poorly centralized. 

5. The organization is physically 
decentralized. 

6. The organization plan is indefi- 
nite. 

7. The esprit de corps is poor. 


Remedy For Organization Defects 


The remedy for organization defects 
is, of course, dependent upon local 
conditions, but in general the follow- 
ing procedure may be adopted: 

1. Analyze the organization as it 
exists and chart it in some easily un- 
derstandable manner. 

2. Study this chart, keeping in 
mind local conditions and personnel 
while making comparison with meth- 
ods that have proved correct in sim- 
ilar companies or in business in gen- 
eral. 

3. On the basis of this study, chart 
a proposed organization plan in which 
authorities will be clearly defined, in 
which control functions will be the 
governing influence rather than men 
or jobs, and which may be “grown 
to” by the present organization. 
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4. Take this plan up with the man- 
agement, convincing them of the cor. 
rectness of clearly defined functions, 
responsibilities, and authorities. Sup. 
plement the chart with written def- 
nitions of duties in case of doubt. 

5. Use the agreed-upon organiza- 
tion plan as the basis upon which all 
other elements of management con- 
trol will be developed. 

The importance of a clear and cor- 
rect organization plan cannot be over- 
emphasized. It is the fundamental 
element of management control. What 
good does it do, for instance, for the 
general manager to call a meeting of 
department heads and state, “We are 
going to install a cost system,” when 
no one knows who is to do the work 
or who is to be responsible for its 
success? Suppose he goes a step fur- 
ther and adds, “Mr. Smith will be re- 
sponsible for the work.’ Yet, with 
a poorly defined organization, Mr. 
Smith, as accountant, will probably 
get into trouble with Mr. Jones, the 
shop superintendent, and possibly with 


. Mr. Brown, the production manager, 


or he may find that the stockkeeper 
will take instructions only from the 
general manager. Under these organ- 
ization handicaps the cost system's 
installation is probably doomed to an 
early death. 


Proper Financial Control as a Factor 
in Eliminating Waste 

The subject of organization is broad 
and comprises many details. Undoubt- 
edly many of the details of both good 
and bad organizations will occur to 
anyone who thinks back over his own 
experiences. Fully as vital, however, 
and often more immediate and obvious 
in its effect upon the life of the busi- 
ness, is the subject of financial control. 

Experience has shown that the fol- 
lowing weaknesses in financial contrd 
of businesses are common, recurrilg 
time and again: 

1. The company obtains no costs. 
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IGH SPEEDS 


call for... 
this FAST OIL 


| IGH speed machines need 
an oil that penetrates in- 
tantly —that distributes evenly 
t) guard all working parts 
wainst friction. 

Special blending from three 
ils—animal, mineral and vege- 
table—makes 3-in-One fill these 
needs far better than any plain 





Lubricates 





mineral oil ever can. 

Even at speeds up. to 10,000 Rus t 
rp.m., it clings to the bearings Cleans & Polishes 
guarding them against dam- ee aa mancoteronly 
bee by friction; keeping them Filing with’ eon 

tool. And as it oils 3-in-One THREEIN ONE Oi. CoMPaNy 


mete eee 





tlanses the moving parts of 
| vempeen grit and dirt; also 
events harmful rust. 

fallon cans; any supply house or direct. Write now for new 
circular and prices. 


FOR THREE-IN-ONE OIL CO., Dept. A-142 
170 Varick Street, New York 


IND USTRIAL USER S 260 Second Ave., Ville St. Pierre, Montreal 


S-IN-ONE OIL 
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2. Costs are incorrect. 

3. Costs are not used as a basis to 
secure an operating control. 

4. The accounting methods are poor. 

5. Very little analysis or use ‘is 
made of the accounting data se- 
cured. 

6. Either the cost or the accounting 
system, or both of them, are 
over-elaborate. 

7. The accounting results do not re- 
flect actual operating conditions. 


Remedy For Weak Financial Control 

The remedial course to be taken 
where the financial control is obvi- 
ously weak may be stated in a general 
way as follows: 

1. Have an audit made, one pur- 
pose of which will be to analyze the 
accounts and accounting methods as 
a basis for revision. 

2. Let the engineer and accountant 
work together to determine the feasi- 
bility of obtaining costs, of tying-in 
costs to the accounting controls, of 
shaping the accounts to reflect oper- 
ating conditions, and of providing for 
regular financial and statistical re- 
ports to the executives, which shall 
be intelligible and valuable. 

8. With a resultant installation 
program, approved by the manage- 
ment as a basis, let the accountant 
develop the detailed forms and meth- 
ods necessary to accurate accounting 
records, while the engineer develops 
the interlocking details of cost, pro- 
duction, labor, material and equipment 
forms, methods, and records. 

This is the phase of the work which 
is usually most difficult and sometimes 
the most discouraging. The engineer 
will have difficulty in working with 
the accountant because of the differ- 
ences in viewpoint and in nomencla- 
ture. The engineer will find his desire 
to secure statistics sometimes blocked 
by the accountant’s desire to secure 
penny-accurate figures. He will have 
to assume, as far as possible, the men- 
tal attitude of the managing executive 
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in determining just what records and 
reports are most necessary, for very 
often the executive will have the 
vaguest ideas of what is desired. Ip 
this work the engineer requires more 
than technical skill and knowledge: 
he requires a sound business sense and 


a broad viewpoint of the business as a 


a whole. He will do well to bear in 
mind also that these accounting and 
statistical records will be his instrv- 
ment in proving the savings that re. 
sult from the more purely engineering 
phases of his work, and that they 
should be capable of quickly and accu- 
rately providing this class of infor. 
mation when it is wanted. 


Importance of Co-ordinated Account. 
ing and Statistical Records 


That “knowledge is power” is evi- 
dent to those who are in position to 
see the practical usefulness of it as 
one sees the executive power of the 
recorded information that is provided 
by a well-co-ordinated system of ac 
counting and statistical reports. Some 
of the startling examples of waste 
elimination that have resulted from 
the mere recording of facts for execu- 
tive analysis are quoted, offhand. 

Thus one company discoverei 
(when all material was placed under 
proper inventory control) that nearly 
$100,000 in saleable product was 
stored around the plant in obscure 
rooms and corners. Still another com- 
pany discovered from the material 
usage records that a certain ingredi- 
ent—which cost in excess of $20,000 





per year—was still being used in their} "7 
product formula although the mechat-| ; 


ical processing had been changed sev- 


eral months previously to eliminate] | 


the necessity of using this same it- 
gredient. It is quite possible that 
other instances of a similar character 
may be recalled by the reader. 
Often in the work of co-ordinating 
plant and accounting records it wil 
be found that factory clerks are k 
ing daily records which are filed im- 
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Here’s one reason why HASKINS 
se«(Portable Flexible Shaft Machines 
so thoroughly reliable....... 


The R. G. HASKINS COMPANY of Chicago, manufac- 
tures a complete line of Portable Flexible Shaft Machines. 
These machines are widely used and are noted as much 
for their quality and reliability as for their manifold uses 
and the decided savings in time and labor which they 
effect. 

Naturally, a vital element in these machines is the flexible 
shaft. Accordingly HASKINS equips them with S. S. 
WHITE Flexible Shafts—shafts in which easy flexibility 
has been attained without sacrifice of strength; shafts that 
are true-running and that keep on running trouble-free 
over long periods, even in severest service; shafts that 
reflect in their finished quality the more than 60 years of 
progressive manufacturing experience back of them. 


When you buy a HASKINS Machine you can be sure 
you are getting the best there is in flexible shafts, 





The SS.WHITE Dental Mfg.Co. 


INDUSTRIAL DIVISION 
152-A West 42nd St. 


HASKINS HEAVY 


ped with]S. S. White 
Flexible® haft used 
with lathe forgrind- 
ing teeth on nickel 
steel crusher roll. 


NEW YORK, N. Y. 
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mediately after and left to gather the 
dust of ages. In one company an entire 
cost department of four persons had 
been compiling partial cost data for 
more than three years, yet this data 
had never been used because the chief 
accountant “had no use for costs” and 
closed his books once a year on the 
basis of a physical inventory, while at 
his finger tips reposed the informa- 
tion.-which would have made possible 
a ‘perpetual inventory, accurate 
monthly profit and loss statements, 
and detail costs on all products. The 
clerical waste of the time of four 
people for three years was the least 
of all the wastes, for when these costs 
were put to use and interlocked with 
the accounting controls, the manage- 
ment cut the inventory investment in 
half, discontinued several products 
that had regularly been sold at less 
than cost, and materially decreased 
the operating costs of several depart- 
ments—something that should have 
been done years before. 


Additional Controls For Elimination 
of Waste 

Aside from the executive control 
which comes as the result of organiza- 
tion definition and rearrangement and 
as the result of proper accounting and 
financial-statistical records, there is 
also the control that is secured 
through the more usual engineering 
improvements. This means the es- 
tablishing of material records, such 
as perpetual inventories, purchase rec- 
ords and usage reports. It means the 
co-ordinating of production with sales 
requirements, the possible establish- 
ment of sales and production and the 
best utilization of equipment. It 
means also the control of labor per- 
sonnel and of labor distribution, and 
even merges into the factory engi- 
neering provinces of plant layout, 
power plant requirements, and so on. 
All of these sub-controls must be ef- 
fective in themselves and must. be 
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brought to the executives in thej 
more general phases, as a means 
policy-shaping as well as operating 
control. 

Control Must Be Co-ordinated 

Only too often, however, each of 
these sub-controls is regarded as an 
independent unit, to be brought to a 
state of theoretical perfection regard. 
less of its influence on other controls 
or on the business as a whole. This 
is the fault of the engineer, whose 
natural tendency is toward perfection 
of detail. Yet what is the real benefit 
in reducing direct labor costs 25 per 
cent if the total direct labor is only 
4 per cent of the selling price, while 
distribution costs are left unchanged 
at 26 per cent of the selling price’ 
The value of engineering work can- 
not be judged on the basis of imme. 
diate and provable savings accom: 





plished by each system or operating 
change. The real test should be as 
to whether the change has resulted in 
more complete knowledge and contri 
over some phase of the business. It 
must be assumed that with full and 
correct knowledge of all phases of the 
business a general manager may make 
that business profitable. If this as- 
sumption is wrong, then the remedy 


lies in providing a more competent]. 


manager, or if the manager is not at 
fault, the substitution of some mor 
profitable line of business. 





No Depression Here! 


Two of the largest single orders evel 
placed for gear chamfering and gear 
burnishing machines were recently given 
the City Machine & Tool Works, of Day: 
ton, Ohio. These orders were receive 
from prominent automotive manufac 
turers and comprise 34 machines, each 
order being for 17 machines complete 
with all equipment. These orders, 4l 
though resulting largely from _presetl 
activity in Synchro-Mesh, Free Wheeling 
and similar transmissions, may possibly 
be: interpreted as an encouraging 
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“The Steel Equipment People’’ 





Plainwell, Michigan 
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“Cutting anc 


--new booklet -- describe; 


OPERATION. 
FACE SQUARE WITH HOLE WITHIN .00025 
IN. BY INDICATOR 

MACHINE: 
GRIDLEY 4 SPINOLE 4 IN. CHUCKING MA- 
CHINE 

MATERIAL: 
MALLEABLE IRON. 


CUTTING SPEED: 
ROUGH AND FINISH FACE 131 FT. PER MIN. 
ROUGH AND FINISH BORE 42 FT. PER MIN. 
ROUGH AND FINISH TURN 131 FT. PER MIN. 
ROUGH AND FINISH REAMING 43 FT. PER 
MIN 


ROUGH AND FINISH CHAMFER 131 FT. PER 
MIN 
OIL GROOVING 
SPINOLE SPEEDO: 
166 R. PLM 
LUBRICANT: 
1 PART SUNOCQ TO 10 PARTS WATER. 














The superior cutting qualities of Sunoco 
make it ideally suited for present day 
production demands. Its lubricating, heat- 
absorbing and rust-preventing characteristics 
are responsible for its almost universal use 
as a cutting lubricant by the metal cutting 
industry where economy, speed of produc- 
tion and quality of finish are the require- 
ments of efficient operation. 


Sunoco reduces “time out” for tool re- 

sharpenings; it decreases rejections and as a 

result the production of accurate work ; é 

: d id ical feed Akron, Albany, Allentown, Atlantic City, Baltimore, Battle 
increases even under identical teeds Columbus, Dallas, Dayton, Detroit, Flint, Grand Rapids, H 
and speeds. Philadelphia. Pittsburgh, Providence, Reading, Rochester, Scranton, 


ee a hh a 
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,prinding Facts” 


he wactises in leading shops 


OPERATION: 

ROUGH AND SEMI-FINISH GRIND ALL OVER 

ON GRINDING WHEEL SPINOLE. 
MACHINE 

14 IN. BY 48 IN. CINCINNATI! PLAIN SELF- 

CONTAINED GRINDER 
MATERIAL. 

S. A. E. 3145 HEAT TREATEO STEEL 
STOCK REMOVAL 

-030 INCH 
LIMITS: 

PLUS. .0000 INCH. MINUS. .0002 INCH 
GRINDING WHEEL 

30 IN. BY 3 IN. BY 20 IN 40N27 ALOXITE 
TIME PER PIECE 

35 MINUTES 


LUBRICANT: 
1 PART SUNOCO TO 40 PARTS WATER 

















Send for this completely new edition 
of “Cutting and Grinding Facts”— it is a 48 
page, interesting booklet full of illustrations 
and descriptions of methods practiced in 
leading shops. 

A careful test of Sunoco Emulsifying Cutting 


Y 
) Yj Oil is suggested in your own plant, under 


y) Yy your own operating conditions. We are con- 
We vA vf fident that a thorough, careful test will quick- 
ly convince you of its merits and its aid to 


U T T N G O I higher efficiency and real economy. 


B Our cutting oil engineers will welcome the 
LUE SUNOCO MOTOR FUEL opportunity to discuss the selection and ap- 


lication of cutting lubricants as they 


Yj 
Y) 


NO 
roduc 


mumont, Bridgeport, Buffalo, Chicago, Cincinnati, Cleveland, 


attle tion, (Mich.), Jacksonville, Miami, Montreal, Newark, New York, apply specifically to your metal ‘cut- 
Harri Tampa, Toledo, Toronto, Trenton, Tulsa, Wilmington, Youngstown. ting operations. 
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Manufacturing Parts For Electric 
Refrigerating Units, II 


Grinding Splines in Rotor—Broaching Slots in 
Rotor Sleeve—Rolling” a Steam-Tight Fit 


By DONALD A, CLARK 


HE preceding article, in the Sep- 

tember issue of MODERN MACHINE 
SHOP, told how the rotors for the re- 
frigerating unit made by the Majestic 
Household Utilities Corporation, Chi- 
cago, are slotted and drilled. The next 
operation consists in milling the spiral 
oil grooves on the stem, which is done 
with the aid of a Pratt & Whitney 
thread miller. The clearance is 


NS 


Fig. 9—Grinding vane slots in a pump rotor, 
spindle grinding machine. 

ground on the stem, and the piece is 
then carburized, cleaned and hardened. 

After hardening, the four vane slots 
in the rotor are finished to size by 
grinding in a “Universal” two-spindle 
grinding machine as shown in Fig. 9. 
As indicated on the drawing shown as 





using a two- 
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the center line of the rotor, the tape 
must not exceed 0.0003 in. on the 
depth or 0.0004 in. on the length, an 
the width of the slot must be 0.250 in, 
with a plus allowance of 0.0015 in S 
The rotor is held on centers, the cente ) 


two screws, this arrange 
ment making it possible 
to align the slot correct) 
before starting to grind 
the first slot. The tt 
grinding wheels are ad 
justed to grind the lowe 
faces of two slots s'mul 
taneously, the piece being 
indexed four times to fin 
ish both sides of each slot. 


The end of the 8 
must be tight enough ti 
form an air seal —practit, 
ally air-tight—consequcn- 
ly this surface is grouni 
also. This operation i 
performed in the Pratt & Whitney 
8-in. surface grinder shown set up ii 
Fig. 10. The fixture consists primi 
ily of a steel ring in which 10 V-sldls 
have been milled, to hold 10 rotors 4 
a time, the pieces being held in pos 
tion by. means of a strap, as show Ie, , 
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The Illinois Tool Works 256 page Catalog “D” and supplement 
on Inserted Blade Cutters will be sent free upon request. 
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Fig. 10—Grinding the ends 
of the rotors. Fig. 11— 
Broaching slots in the ends 
of rotor sleeves at the rate of 
400 pieces per hour. Fig. 12 
—This W. F. & John Barnes 
horizontal machine, equipped 
with Krueger heads, is used 
to drill the holes in the com- 
pressor base. 


The length of the rotor- 
head is held to 1.2494 
in., with a minus allow- 
ance of 0.0002, and this 
same allowance applies 
for variation from 
“flat.” A production of 
80 pieces per hour is 
obtained on this operation. 

Thé motor rotor sleeve is a cast iron 
cylinder, 243 in. long by 1.5525 in. dia- 
meter, with a 1.1250 hole. Across one 
end of the sleeve is a slot 0.375 in. 
wide and 0.176 in. deep, which is cut 
in with the broaching equipment 
shown in Fig. 11. The machine is a 
Foot-Burt vertical broach, equipped 







October, 193; tt 


Berek oboe Tem Es) 


aes 



















to broach two slots at a time. Fou sea 
fixtures are used, and the table i 
dexes automatically from one station 
to the next at each downward stroke}. 
of the broach. Each fixture holds two 
pieces, which are held in position by} 
a cam-action hand lever. The illus 
tration shows the fixtures loaded for 
operation, and a finished piece i tg 

tt. 
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RMICA 
ORUTTERS 

Gear & Eng. Co. 
Maren, Ohio 
iBimingham Co., Ine. 
aeapl — Y. ‘ 
Saysman-& Compan 
Baltimore, Md. 
A. Moore, Bangor, Me. 
Union Gear & Mach. Co. 













Boston, Mass. 
Atlantic Gear Works 
Brooklyn, N. Y. 
mgo Rawhide Mfg. Co. 
Chicago, Ill. 
wtion Gear Company 
Chicago, Ill. 
fhicago Gear Company 
Chicago, Il. 
Cincinnati Gear Co. 
Cincinnati, Ohio 
(reaves Machine Tool Co. 
Cincinnati, Ohio 
Horsburgh & Scott Co. 
Cleveland, Ohio 
Stahl Gear & Mach. Co. 
Cleveland, Ohio 
Master Electric Co. 

















Dubuque, Iowa 
Rt Machine Works 
Tot Smith, Arkansas 
i mn Gear Co. 
Gastonia, N. C. 
Excello. Machine Co. 
Grand Rapids, Mich. 
ord Special Machinery Co. 
, Conn, 
Precision Machine Co. 














* Havana, Cuba ’ 
finFoundry & Machine Co. 
, Houston, Texas 
Generating Gear Co. 
»Milwaukee, Wis. 
E. A. Pynch Co. 
lis, Minn. 

Pulley & Machine Wks. 
‘Mobile, Ala: 
ikley Mach. Works and 
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GEAR 


THAT GROWS wz 











POPULARI 

















(THERE has been a steady increase in the popularity 
of Formica gears for many years—every year a larger 
and larger percentage of these gears are used. 


Formica gears are quieter, because they are non- 
metallic and resilient. They produce quieter machinery 
which is easier to sell—and therefore more and more 
of them are used for production purposes. 


Formica gears also greatly assist maintenance men in 
keeping machines quiet and smooth running. 

Formica stands fumes, acids and steam that many quiet 
gears will not stand. 













The next time you buy a gear, ask for Formica 
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Fig. 13—Drawing of compressor unit 


shown standing on the front part of 
the machine. The machine is hydrau- 
lically-operated. In operation, a 
movement of a lever starts the ma- 
chine on a continuous cycle of opera- 
tion, the broaches feeding down, re- 
turning to the starting point, and the 
table being indexed automatically. 
This cycle of operation is repeated 
until the mechanism is stopped. The 
production is 400 pieces per hour. 

In Fig. 12 is shown the machine 
that is used to drill 13 holes in the 
compressor base that is illustrated in 
the drawing, Fig. 13. The base is of 
drop forged steel. The machine is a 
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W. F. & John Barnes 
“chassis,” equipped 
with Krueger heads, As 
the drum indexes and 
the pieces are present- 
ed at the several sta- 
tions, six 0.205-in. holes 
are drilled for tapping 
¥% inch, three 29/64-in, 
holes are drilled for tap. 
ping %4-in. pipe thread, 
one hole is drilled 
23/64-in. for tapping 
%-in. pipe thread, and 
three holes are drilled 
and reamed to 0.5625 
in. Each fixture on the 
drum indexes as the 
drum indexes, present: 
ing the work in the 
proper position at each 
station. The heads are 
independently operated, 
push button switches 
controlling the operat: 
ing mechanism. A pN- 
duction of 70 pieces per 
hour is obtained on this 
operation. 

After the compressor 
unit has been assem: 
bled, it is enclosed 
within a dome of cop- 
per-plated steel, the 
dome being attached to the compres 
sor base by rolling so as to make it 
completely air and steam-tight. I 
Fig. 14 is shown one of the machines 
with which the rolling operation is 
performed. Setting on the machineal 
the left is a compressor unit without 
the dome, and on the opposite side of 
the machine is a dome as it looks 
fore it is assembled to the unit. Th 
wall of the dome is 0.125 in. thick and 
the inside diameter is 7}4 in.—just 
large enough to slip over the top of 
the base easily. 

In assembling the dome to the unit 

(Continued on page 49) 


base. 
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Fig. 14—The dome is assembled to 
the compressor unit by ‘“‘rolling-in’’ 
with this machine, a_ steam-tight 
joint being obtained. Fig. 15— 
Here is the dome after the “rolling- 


in’ operation has been completed. 










Manufacturing Refrigerator Units 
(Continued from page 44) 
the dome is slipped over the mechan- 
ism so that the bottom edge of the 
dome rests in a square slot in the base. 
Just above the slot is a groove, cut on 
a 13/32-in. radius and 0.070 in. deep, 
as shown on the drawing, Fig. 13. 
The unit is placed in the machine 
shown in Fig. 14 and a cap is lowered 
over the top to hold the unit in posi- 
tion and also to prevent it from turn- 


ing with the rollers while the 
machine is in operation. The 
operator pulls a lever, which forces 
four beveled rollers against the out- 
side of the dome at a point just over 
the groove, and the rollers are start- 
ed rotating. As more pressure is ap- 
plied, the metal of the dome is forced 
into the groove until a steam-tight 
joint is obtained. A close-up view of 
ithe rollers and a dome after the roll- 
ing-in operation has been completed 
is shown in Fig. 15. A production of 
50 pieces per hour per machine is 
obtained on this operation. 





Armco Offers Foremen’s 


Bulletin 


The weekly bulletin that is published 
by The American Rolling Mill Company, 
Middletown, Ohio, for the benefit of the 
executives in its own and its customers’ 
plants, is now offered to a limited num- 
ber of the readers of Modern Machine 
Shop. The bulletins are directed at the 
reduction of operating costs in the plant, 
and point out common-sense methods for 
the foreman-manager to use. The ma- 
terial used is drawn largely from this 
company’s experience with its Works 
Training Program in ‘‘foreman-manage- 
ment.’”” A new feature has been added 
recently, in the form of a column of bits 
of pointed philosophy by business lead- 
ers, entitled ‘‘Paragraphs Worth Read- 
ing.”” A number of firms are using these 


bulletins as topics for discussion at the 
weekly foremen’s meetings. 

Machine shop executives who wish to 
receive the bulletins should send in their 
requests on their firm letterheads. Where 
several department heads desire copies, 
it is preferred that the copies be mailed 
together for purposes of economy. Thus 
if a works manager has fifteen foremen 
who wish to be placed on the list, the 
works manager’s name should be sent 
in for fifteen copies. Address all re- 
quests to Hugh W. Wright, The Amer- 
ican Rolling Mill Co., Middletown, Ohio. 
This service is gratuitous 





By mentioning MODERN MACHINE 
SHOP when writing to the firms who 
are advertising in this issue, you are 
helping to build up a bigger and bet- 
ter magazine for your own benefit. 
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Drawing illustrating method of threading small screws. 


Ideas From Readers 


This department is a clearing house for ideas. If there is a “kink” or short cut in 
use in your shop, send in a description of it. We will pay $5 for each one published. 


< in use. It is essential that the slot he 
Threading Small Screws of the correct depth so that when the 
By P. L. BUDWITZ holder is clamped in the toolpost, the 

T occasionally happens that the center of the die will be in line with 
tool room or job shop is given a job the lathe centers. The holder B is 
for which a quantity of small screws made from a flat piece of steel, with 
must be made. Usually such screws 4 hole bored and counterbored in it 
are threaded with a single-point tool to take the die. The shoulder is to 
before removing from the lathe, which prevent the die from slipping through. 





is a slow and tedious method, especi- mately an inch, so that the die will go 
ally when the screws are slender. The on easily. The piece is then taken 
method described here is easier and from the lathe and the die, held in the 
faster, and the only special parts re- holder, run onto the thread. It is then 
quired are a special washer and a _ put back in the lathe, but the holder 
holder to take the ordinary button die. should not be tightened down until 

The washer A in the illustration the half-nut is clamped on the lead 
takes the place of the regular concave screw, so that the remainder of the 
toolpost washer in the lathe. It is thread will be a continuation of the 
made with a rib (1) which fits the thread already cut and in the same 
toolblock, and a slot (2), cut at right lead. This method of threading small 
angles to the rib, for the die holder. work saves time and eliminates a con- 
The object of the slot is to keep the siderable amount of the trouble that is 
die holder square with the work, and usually encountered with the ordinary 
also to prevent it from slipping when chasing methods. 
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The lathe should be 
geared for the same 
pitch as the die} to in- 
sure an accurate lead 
and also to provide for 
easy starting of the die, 
No preliminary chasing 
is necessary when the 
work is turned in a 
chuck or spring collet. 
For long, slender work 
that is held between 
centers for turning, the 
thread is chased with a 
single point tool for a 
distance of approxi- 
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Cutting Opposite Keyways In 
Discs 
By CHARLES KUGLER 
HE writer was recently called 
T upon to make a fixture for cutting 
keyways diametrically opposite in 
a number of steel discs, shown at A 
in the illustration, which had been 
punched out in a punch press. The 
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too slow, however, and the fixture 
shown at C was made up. This fix- 
ture consisted of a V-block with a key 
running longitudinally along the bot- 
tom to fit the slot in the milling ma- 
chine table, and a key R in the apex 
of the V to fit the keyway in the work. 
The key R was, of course, removable. 
The first keyway was cut in all the 
pieces with the key R removed from 
the fixture, then the key was inserted 
and the opposite key- 
ways were cut. Key- 
ways were milled in 48 
pieces at a setting, the 
pieces being held by 
straps across the ends 
of the fixture. The 
screw S in one strap 
was used to apply pres- 
sure against the pieces 
and thus hold them in 
position. We were able 








rc. 








om 


Drawing illustrating iol 08 cutting opposite keyways in 


discs. 


price received for the job did not al- 
low of building an expensive fixture, 
and the keyways had to be milled— 
not punched. 

I milled the keyways in the first 
ones by the use of the equipment 
shown at K, which produced a good 
job but was entirely too slow. In 
using this method, the piece was held 
in a fixture which, in turn, was grip- 
ped in the chuck on the index head. 
The disc was located against two pins 
and clamped by means of a 
nut that closed the slot in 
which the piece was held. 
A bar attached to the fix- 





to practically double 
production with this 
fixture, although the 
method shown at K is suitable for 
very small quantities, and the cost of 
the fixture was less. 





An Improvised Ratchet 
By R. H. KASPER 
A FINE-TOOTH straight ratchet 
was required recently for use on 


an experimental job. As the cost of 
machining a ratchet was prohibitive 








ture extended through the 
spindle and the handle B 
provided means for revolv- 
ing the fixture so that both sides of 
the disc could be presented to the cut- 
ter. The worm wheel of the index 
head was disengaged. 

The method described above was 





An improvised ratchet. 


for the task in hand, the method il- 
lustrated in the drawing was used 
with perfectly satisfactory results. A 
number of hacksaw blades were cut 
to the required length and ground on 
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the sides to remove the “set” of the 
teeth, then they were nested in a hous- 
ing and locked in position by set- 
screws. The feed per tooth of the 
ratchet, of course, equaled the num- 
ber of teeth per inch of the saw blades. 
The feed can be reduced, however, by 
staggering the blades so that the teeth 
come at the required intervals. A 
variety of feeds can be obtained by 
this method. 





A Useful Hardening ‘‘Kink’’ 


By V. C. HUNTINGTON 


HE piece shown in the drawing, 

Fig. 1, is a rotor for a refrigerat- 
ing unit. It is made of S. A. E. 1350 
steel, and is machined in the “green” 
to very close limits, as it is necessary 
to: grind the piece all over after hard- 
ening. Before adopting the use of the 
equipment shown in Fig. 2, the rejec- 
tions after hardening were excessively 
high, due to the fact that many of the 
pieces warped more than the 0.008 in. 
allowed on the reading of the indi- 
cator when the piece was revolved on 
centers. This amount is sufficient for 
rejection because of the change in re- 
lation between the four slots and the 
lateral axis. When tthe pieces were 
dropped into the quenching bath by 











Fig. 1—Drawing of rotor for refrigerating unit. 


the ordinary method, they struck the 
surface of the bath at various angles 
and at a low velocity, which combined 
to’ warp the pieces excessively. It 
was discovered that if the velocity of 
the piece was sufficient, at the time 
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of immersion, the variation in the 
time of contraction of the various 
surfaces would not be enough to warp 
the piece beyond the specified limits, 

To increase the velocity of the part 
and also to control the angle of con- 
tact with the quenching bath so that 





























Fig. 2—Drawing of tube through which pieces 
are dropped into the hardening bath. 


the part would be cooled on all sides 
at the same time, the tube shown in 
Fig. 2 was made and installed with 
the lower end projecting below the 
surface of the quenching bath. The 
tube was made from a section of 
standard pipe, sawed and opened out 
at the upper end and with a number of 
holes in the lower end to allow free 
passage of the liquid. The parts are 
dropped through this tube as they are 
taken from the furnace. Since install- 
ing this tube the rejects have been 
practically eliminated and the pieces 
are, as a whole, much straighter. 
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HIS Bearing 
osttively re 
1dintenance C 


“SABECO" 


is unlike any other bearing 
metal on the market. It stands 
out above all others for its 
extraordinary long life. 


Send for details, 
Fredericksen Company 


841 S. Water Street, Saginaw. Mich. 


5-108 General Motors Bldg..... Detroit, Mich. 
if a eee: Chicago, Ill. 
Room 418-E, 30 Church St...New York City 
SPE COWEN IRL ssc Si lcoaees Milwaukee, Wis. 
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A Handy Pressure Cylinder 
By F. E. FICK 

acs drawing shows the design of 

a simple but handy piece of ap- 

paratus, which can be used to test 

the strength of containers or the ac- 
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ger. A simple way to test a pressure 
gage is to screw the gage into the pipe 
thread hole, roll a platform scale 
under a shaper table, and bring the 
table down upon the end of the plun- 
ger. Whatever pressure registers on 
the beam of the scale should also reg. 
ister on the dial of the pres- 

sure gage. 
If it is desired to test a 
tank or other receptacle for 
pressure per square inch, the 


ee tank should be connected by 


means of a copper tube and 
fittings to the cylinder, then 
the tank should be filled with 
liquid and the shaper table 
brought down on the end of 
the plunger as before. The 
pressure shown on the beam 
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of the scale will be the pres- 
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A handy pressure cylinder. A 
Ws pin. 


curacy of pressure gages, or for other 
similar tasks. In its simplest form 
the apparatus is made as follows: A 
cylindrical piece of metal, about 2 in. 
in diameter and 4% in. long, is bored 
out to 1.128 in. diameter (equaling 
one square inch of area), and 4 in. 
deep. A ‘%%-in. pipe thread hole is 
tapped into the cylinder at the bottom 
of the hole, then a plunger is made, 
about 5% in. long, of a diameter that 
will be a close push fit in the bore of 
the cylinder. A %-in. pin set cross- 
wise in the end of the plunger pro- 
vides a handle by which it may be 
withdrawn from the hole. A pressure 
gage is screwed into the pipe-tap hole. 

If this cylinder is filled with liquid, 
the plunger inserted, and pressure ap- 
plied to the plunger, the pressure indi- 
cated on the gage will be the pressure 
per square inch applied to the plun- 


Ris 


liquid in the tank. This de- 
vice will be found useful for 
many applications. 
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Portable Pneumatic Bending 
Machine 


By H. H. HENSON 


E accompanying _ illustration 

shows an efficient pneumatic 
bending machine that was made for 
use in the blacksmith shop of a south- 
ern railway shop, for both engine and 
car work. The particular advantage 
of this piece of equipment is that it 
can be moved about the shop, as it is 
mounted on iron wheels with roller 
bearing axles. 

The machine is inexpensive to build, 
as the principal members are two 
16x14x60-in. channel irons, one 16x12- 
in. Westinghouse brake cylinder, and 
one Westinghouse straight air brake 
valve “D” and hose connections. The 
dies A are made for bending angles 
and are detachable. The table “B’ 
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ACCURACY — 
plus LAP FINISH — 
equals QUIET GEARS 


Noisy Gears mean wear. See that your machines are 
equipped with Quiet Gears . . . gears that are accu- 
rately cut and lap finished. 

That’s where we can save you money! We are 
equipped to cut, harden and lap your gears... 
spur or spiral . . . from your blanks to the closest 
limits of accuracy . .. and at costs that save you 
money! 

Ask for an estimate on your work ... 
and complete information! 


NATIONAL BROACH & MACHINE CO. 


~ 

















The Correct 
Pump for Every 
Machine 


Whether individual motor 
drive, belt drive, or plain 
drive is desired, there is a 
"Gusher'’ Coolant Pump to 


meet the need. Model ULO is typical of the in- 


SEND TODAY FOR CATALOG dividual motor drive—model BLR 
of the belt drive. 


3 THE RUTHMAN 
jusk LANT = MACHINERY CO. 


ra - My al 532 East Front St., Cincinnati, Ohio 


MODEL 
ULO 
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is provided with holes to accommodate 
the various dies and the bolts “C” 


hold the forming dies, making them 
detachable at the end of the piston 





An efficient portable pneumatic bending 
machine. 


rod. The machine shown will, when 


operated by one man, do work that 
formerly required three blacksmiths. 
Some of the iron can be bent cold. 





Holding Small End Mills 
By R. H. KASPER 
an taper shank end mills are 

not furnished with a tang, the 
gripping power depending entirely 
upon the adhesion of the tapered sur- 
faces. Theoretically, the tapered sur- 
faces should furnish sufficient grip- 
ping power, but such is not always the 
case, especially if heavy cuts are 
taken. Various practices are resorted 
to to prevent loosening of the end 
mill, such as coating the shank with 
chalk, or wrapping a piece of tissue 
paper around it. The writer has used 
both methods with more or less suc- 
cessful results, but the most successful 
method he has yet encountered is to 
give the shank a light copper plating, 
by dipping in copper sulphate solu- 
tion. The soft copper gives a contact 
surface which greatly increases the 
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gripping power. A few drops of nitric 
acid in the solution will produce 4 
more uniform coating, but the shank 
should afterwards be washed in an 
alkali solution, such as a good cutting 
compound, to neutralize the acid and 
prevent rusting. 


Calendar of Coming Events 


OCT. 14-16—Annual meeting of Society 
of Industrial Engineers, at Pittsburgh, 
Penna. George C. Dent, Sec’y., 205 
West Wacker Drive, Chicago, IIl. 

OCT. 12-16—Twentieth Annual Safety 
Congress, at Civic Opera Bldg., Chi- 
cago, Ill. W. H. Cameron, Sec’y., 20 
N. Wacker Drive, Chicago, Ill. 

OCT. 13-16—Twenty-fifth Annual Con- 
vention of Illuminating Engineering 
Society, at William Penn Hotel, Pitts- 
burgh, Penna. Sec’y., Illuminating 
Engineering Society, 29 West 39th 
Street, New York, N. Y. 

OCT. 21-23—Industrial Marketing Con- 
ference, at Hotel’ Statler, Cleveland, 
Ohio. Headquarters, 20 Vessey Street, 
New York, N. Y. 

OCT. 27-29—Society of Automotive En- 
gineers, National transportation meet- 
ing, at Washington, D. C. John A, C. 
Warner, Sec’y., 29 West 39th Street, 
New York, N. Y. 

NOV. 30-DEC. 4—American Society Me- 
chanical Engineers Annual Meeting, at 
Engineering Societies’ Bldg., 29 West 
39th Street, New York, N. Y. Calvin 
W. Rice, Sec’y., same address. 


‘Cutting and Grinding Facts”— 


Second Edition 


Prompted by the interest with which 
the first edition of ‘‘Cutting and Grind- 
ing Facts’’ was received, the producers 
of ‘Sunoco’ Emulsifying Cutting Oil 
have prepared a second edition. The 
book contains 48 pages, nearly all of 
which are devoted to illustrations of 
various types of metal-working machines 
in operation and data as to the opera- 
tion, type of machine used, material, 
kind of tools used, speed, feed, amount 
of stock, production time per piece, and 
kind of lubricant used. The opportunity 
for comparisons by the use of this book 
and the information it contains should 
be of interest to every machine shop 
executive. A copy can be had by ad 
dressing the Sun Oil Company, 1608 Wal- 
nut Street, Philadelphia, Penna. 
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INSTALLATION 
































In Our Own Shop 


DDAY.:.. and evéry day... 

thousands of LOGAN Air Op- 
erated devices ... in use through- 
out the industry ... are paying 
for themselves by reducing chuck- 
ing time to a minimum on all sorts 
of jobs ... paying for themselves 
by saving time, effort and motion. 


And this installation in our own 
shop is paying for itself by re- 
ducing chucking time. It is a 
“Coolant through Center’ type 
cylinder, adapted to a Cincinnati 
Universal Grinder and is used for 
holding LOGAN Model ‘‘R’”’ Cyl- 
inder bodies while grinding the in- 
side and outside diameters. 


Investigate these cost-saving de- 
vices for your shop! Let us show 
you why, when ordering equip- 
ment, including air operated de- 
vices, it will pay you to specify .. . 


LOGAN 


Write for a Catalog to 


THE LOGANSPORT MACHINE 
COMPANY 


INDIANA 


LOGANSPORT 
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Which is 

















Your Gear? 


Perhaps none, but... 


. .. this illustration shows only a small variety 
of M-C Gears made according to the users’ 
prints . . . made exactly as the customers 
want them. And... 


. ++ every one of these M-C Gears helps pro- 
tect the reputation of the machine on which 
it is used. Every one of the manufacturers 
who ordered these gears knows the importance 
of using good gears . . . knows that the effi- 
ciency and durability of their machine depends 
upon the design, quality, and accuracy of the 
gears. That is why... 


‘ . these manufacturers have chosen M-C 
Gears. M-C Gears are made to standards 
that enable any manufacturer to equip his 
machine with the best in gearing... ata 
price that is reasonable. Why don’t -you... 


. investigate M-C Gears for your machine. 
Send your problem to M-C Engineers. They’ll 
show you how to solve it economically .. . 
with M-C Gears. 


MEISSELBACH-CATUCCI MFG. CO. 


70 STANTON STREET 
NEWARK NEW JERSEY 
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Over the Editor’s Desk 


The Real Safety Director 


LC; is interest: to note—in journey- 
ing about e country, through 
small shops. and large ones—the 
extent to which the “safety” idea has 
taken hold. Safety campaigns in one 
form or another are becoming a part 
of the plant routine in practically 
every shop, large or small. In some 
cases the most important part of the 
campaign consists in the “safety” pos- 
ters that are obtained from the Na- 
tional Safety Council or other similar 
sources; in other cases safety bulle- 
tins are drawn up by the.safety di- 
rectors or other officials of the individ- 
ual plants, but the most important 
feature lies in the fact that industrial 
executives everywhere recognize the 
importance of the “safety” attitude 
and are making definite efforts to pro- 
mote it. 


Regardless of who is responsible 
for safety in the individual plant, how- 
ever, the success of the safety pro- 
gram rests, in the last analysis, on 
the shoulders of the department fore- 
man. The safety director may give 
his entire time to the promotion of the 
safety campaign, but it is physically 
impossible for him to spend more than 
a small part of his time in any one 
section of the plant. The foreman, on 
the other hand, spends probably 95 
per cent of his time in his department, 
and naturally falls heir to the respon- 
sibility for seeing that the safety 
measures which have been initiated 
are properly carried out, for calling 
attention to hazards that have been 
overlooked, for the proper. mainte- 
nance of safety guards, and so on. 

Thus the department foreman is 
really responsible for the success of 
the safety program, although in most 


cases he has had no special training 
to that end. Unquestionably he would 
be much better able to co-operate on 
safety matters if he were especially 
trained along such lines. The plant 
that is large enough td’be divided into 
departments should have a well-de- 
fined plan of safety training, either 
by the conference method or through 
the periodical distribution of safety 
bulletins. The conference method is 
preferable, because it focuses atten- 
tion and interest for the time being, 
and gives all an opportunity to call 
attention to hazards and suggest rem- 
edies. 

The importance of the safety move- 
ment is constantly increasing. Res- 
ervations for the Safety Congress, to 
be held at the Stevens Hotel, Chicago, 
October 12th to 16th, are practically 
the same as in former and more pros- 
perous years, indicating the interest 
that is taken in safety by the indus- 
trial leaders of the country. The 4 
divisions of the program will be di- 
vided among some 350 speakers, who 
will discuss safety factors in relation 
to practically every form of industry. 
Safety is first in importance, and 
everyone who can should attend this 
congress. 





The Hartford plant of the Under- 
wood-Elliot-Fisher Company has re 
opened with a return of 2,700 employes 
after a full summer shutdown. 

Two of the mines that were closed 
last spring by the Philadelphia & 
Reading Coal Company have been fe 
opened. 

Eight open-hearth furnaces were re 
cently opened in the Youngstowl 
district in one week, and production 
is constantly. increasing. 
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OPINIONS DON’T 
DIFFER..... 


‘All users agree that they can depend 













on getting a finer finish from a Every 
CINCINNATI HYPRO PLANER Detail 
TYPE MILLER than is possible 

from any other machine. a 


= Feature. 
Users can depend on these finer . 


finishes because the CINCINNATI 
HYPROPLANER TYPE MILLER 
delivers an unusually smooth flow of 
power from the motor to 
the cutter at any speed. 


Let us describe this feature 
to you in full... as well as 
the many other features of 
this tool. Send fora catalog — 
...it’s yours for the asking. ee 


THE CINCINNATI PLANER CO. 


3100 SOUTH STREET -i- CINCINNATI, OHIO 


STANDARD & SPECIAL DRILLING & BORING MACHINES 











Below—Horizontal Du- 
plex Heavy Duty Drilling 
and R:aming Machine 
with station type fixture. 





Above—Three-way Hori- 
zontal Machine, with ele- 
vating fixture, for drilling 
and reaming differential 
centers. 




















ROCKFORD , ILLINOIS 


\ W.F and John Barnes Co. 








60 Modern Machine Shop 









we 


Natco Model C-12H Hydraulic 
Driller 


The National Automatic Tool Com- 
pany, Richmond, Indiana, has brought 
out a hydraulic drilling machine to be 
known as the Natco Model C-12H Hy- 
draulic Driller. The machine, which is 
shown in the accompanying illustration, 
was designed with the basic idea of pro- 
ducing a hydraulic drilling machine with 
the least possible number of parts. It is 


eat ee | 































Natco Model C-12H Hydraulic Driller 
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New Shop Equipment 


a 


arranged only for the mounting of fixed- 
center heads, and compares in capacity 
with the Standard Natco 6-in. horizontal 
hydraulic unit. The machine is said to 
be extremely quiet and smooth in opera- 
tion, and is intended to increase produc- 
tion and produce a better quality of 
work as well as to cut both operating 
and maintenance costs. 

The machine can be provided with 
either the high or low base as standard 
equipment. The high base has a work- 
ing surface of 36 x 29 in., approximately 
24 in. above the floor line, and is pro- 
vided with chip chutes and a clean-out 
hole in the front of the base for remov- 
ing chips. The low base has a working 
surface of 36 x 32 in., approximately 9% 
in. above the floor line. The low base is 
intended to be used when mounting high 
fixtures or where a box or rotating table 
is desirable when arranging the set-up 
on the machine. Both bases are rigid 
and are made with ample sections so as 
to withstand the thrust of the drilling 
load. The rear section of either base 
serves as a mounting platform for both 
the column and for the hydraulic pump- 
ing unit, which is located at the rear of 
the column. The inside of the rear sec- 
tion of either base serves as a reservoir 
for the hydraulic system. 

The column is of the usual box section 
with square ways and is mounted on the 
top: of the base, where it is anchored 
with heavy bolts. A top housing on the 
column carries a double sheave wheel on 
which the cables run that connect the 
counterweight, inside the column, to the 
slide which is mounted on the face of the 
column, 

The fixed-center cluster heads are 
mounted in the usual manner on the 
head side, where they are backed 
up by a motor housing that takes 
the major portion of the drilling 
thrust. The heads are driven by 
a vertical side-mounted motor, 
space being provided for a motor 
up to and including 10 h. p. The 
pump unit is mounted at the rear 
of the column on top of the base, 
and consists of a motor connected 
directly to a _ constant-pressuré 
pump. Pressures of either 
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or 800 pounds can be obtained, depending 
upon the motor used. 

The machine is equipped with a 6-in. 
diameter cylinder, providing 18 in. of 
travel, any portion of which can be used 
for various feeding rates. The Standard 
Natco box valve mounted on the ieft side 
of the column, working in connection 
with trip dogs on the head slide, controls 
the movement of the head. Feeding pres- 
sures of either 5600 or 8000 pounds are 
available, and a feeding rate of 15 in. 
pr min, can be obtained. The rapid 
traverse rate is approximately 80 in. per 
minute. The complete operation cycle is 
started by pulling up on the air valve 
handle at the right front corner of the 
machine, the operation being automatic. 
The head stops at the top of the stroke. 

The feeding cycle may, however, be 
varied by the use of special valve at- 
tachments. For instance, the head may 
be provided with a second feed or with 
a jump feed, in combination with the 
second feed. It may also be furnished 
with a fixed stop and delayed reverse. 
All or any combination of the special 
features may be employed. 

Both bases are provided with coolant 
channels of ample capacity. When re- 
quired, the machine can be equipped 
with a coolant pump of the vertical di- 
rect motor drive impeller type, mounted 
on an extension of the base on the right 
side, just back of the working surface. 
The standard pump has a capacity of 9 
gal. per min. with a 4-in. head, which is 
ample for most drilling operations on 
machines of this size. The approximate 
height of the machine is 136 in. Floor 
space required, 83 x 48 in. Approximate 
weight without heads and fixtures, 8,000 
pounds. 





Rockford Heavy Duty Multiple 
Spindle Drilling and Boring 
Machine 
A heavy duty multiple spindle drilling 
and boring machine, in which the high 
production usually secured through the 
use of a single-purpose machine is com- 
bined with an unusual flexibility, has 
been developed by Rockford Drilling 
Machine Co., 10 Catherine Street, Rock- 
ford, Ill. It is said that the machine can 
tasily be adapted for a variety of jobs. 
Multiple-spindle heads with the suit- 
able number of spindles on proper cen- 
tes for each job are bolted directly to 
the face of the drive head. The heads 
and tools are counterbalanced by weights 





which can be adjusted as required. The 
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design of the machine incorporates an 
automatic operation cycle which can be 
varied to suit the requirements. The 
position of the head on the machine col- 
umn can be varied as required, a travel 
of 24 in. being available at any position 
to which the head is adjusted. The base 
can be equipped with either a stationary 


* or an indexing table. 


The head is traversed hydraulically by 





Rockford H. D. Multiple Spindle Drilling and 
Boring machine. 


means of an Oilgear pump, driven by an 
individual motor and arranged for auto- 
matic operation cycle, giving a rapid 
traverse feed forward, an operating feed 
to start at a predetermined point, and 
rapid traverse on the return. A second 
rate of feed, as well as a ‘‘dwell,’’ may 
be added to the automatic cycle if de- 
sired. Hand control is also available. 
A wide variety of speeds are available 
through pick-off gears. 

The motor drives directly into the ma- 
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chine head through reduction gears to 
the main drive spindle. Timken tapered 
roller bearings are included in the con- 
struction of the machine. The counter- 
balance weights are in laminated sec- 
tions which can be added or removed 
through an opening in the column. 





Model UM-2 Combination Uni- 


versal Machine Tool 


A machine tool in which the features 
and operating efficiency of a lathe, mill- 
ing machine, drill press, and shaper are 
combined is now being marketed by H. 
A. Weaver, 8843 Livernois Avenue, De- 
troit, Michigan. The machine is prac- 
tically a self-contained workshop in it- 
self, as it has an all-geared drive and 
can be operated by either belt drive or 
direct-connected motor. Three of the 
four machines can be operated simul- 
taneously. The lathe and drill press are 
always ready, and either the milling ma- 
chine or shaper can be operated with the 
lathe and drill press. The drives, con- 


trols, and working speeds of each indi- 
vidual machine are independent of the 
others, consequently it is possible to use 
a heavy cut at a low speed on one ma- 





Model UM-2 Combination Universal Machine. 
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chine while taking a light cut at a high 
speed on another of the units. 

The lathe, drill press and shaper are 
on the same level, so that no twisting 
or one-sided strain can result. In\ cage 
of overstraining, the machine is protect. 
ed by the friction clutch of the drive 
pulley. For quick stopping of the entire 
machine, the drive shaft is provided with 
a coupling brake. 
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Ex-Cell-O Model 112 Diamond 
Boring Machine 


Since the announcement of the Ey 
Cell-O No. 216 Diamond Boring Machine, 
in November, 1930, the efforts of the Bx.) 
Cell-O engineers have been concentrated 
on the development of a smaller anf 




















more compact precision boring machine Th 
for small production requirements, form SU 
use in cases where the use of the largerg™ 
machine would not be justified. Such a 
machine, to be known as the No. 1 “ 
has been brought out by the Ex-Cell-( 

Aircraft & Tool Co., 1202 Oakman Boule 
vard, Detroit, Michigan. The design of™ -* 
the smaller machine incorporates the 

same rigidity, flexibility, and smoothness NE 






of operation that are characteristic ¢ 
the No. 216 machine 
The machine is single 
end, and is equipped 
with one bridge on ‘ 
which is mounted 
from one to three mo- 
tor-driven boring MA 
units. Adjustment for 
the units is quickly 
obtained by means of 
an adjusting screw. 
Each boring spindle is ( 
operated by a % h. p. 
3600 r. p. m. motor, 
which is mounted on 
the same shaft and in 










the same _ mounting 
bracket with the bor 
ing spindle. This type Th 
of construction elim-§ Rh 
inates all belts, coup § “Con 
lings, and _ similar Shap 
drives, thereby remov-ff that g 
ing the source offf Thel 
vibration. oa 
The fixture table iff ji, 
provided with flat-end § arly , 
V-type ways, Let wy 
way being lubricatel § mone; 
with oil supplied at: § cirula 
tomatically — through TH 
air-drained valves. A 
large fixture pat, 
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No Time Wasted 


laper are 
va Changing 
the drive Speeds! 


he entire 
ided with ERE is the New 

High Speed VIC- 
TOR SUPER-DRILL 
equipped with ball and 
thrust bearings 
throughout, also 
with the ‘‘Wonder 
Pulley’”’...an ex- 
clusive, patented 
feature which 
gives you five spin- 
dle speed changes 
without touching a belt or stopping the machine. 


This feature alone pays for the VICTOR 
SUPER-DRILL in avery short time. It makes 
he large versatility the key-note of this drill. There are 
Such no belts to change...no time lost. The different 
bes types of drilling it can do are unlimited. Let 
a0 : usshow you... write for an illustrated circular. 
Ux-Cell-0 
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NEWTONVILLE, BOSTON, MASS. 
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«That's what 
This type A 
on elin-# RIO D E's 
ts, coup § “Convertible ”’ 
simila? Shaper and Slotter ...a double duty machine 
y remov- that gives you double advantages. 
urce off The RHODES “‘Convertible’’ is adaptable to 
4 great variety of usesin the shop. Asa shaper, 
table is orasa slotter, it provides the means of econ- 
omically handling a wide range of work, ordin- 
: i atily assigned we lane mahines. 
8, Let us tell you all about this space-saving, 


bricated a vine. modern shop tool. Write for a 
Cl z. 
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throu! | THE RHODES MFG. CO. 


A 
a WALTHAM, MASS. 
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G airing 
Counterhore 
Sets | 


Why waste time making suitable tools in your 
own plant when Gairing Counterbore and 
Spotfacing Tools are available in handy sets? 


In the manufacture of your product, or in your 
tool room and machine shop, a set of counter- 
bores is invaluable. They put efficiency, speed 
and accuracy into your work. 
Economical practice de- 
mands that you have the 
right counterbore on 
hand ready for the job. 
Looking for mispl 
tools is eliminated in a 
plant equipped with 
Gairing sets. 
Your particular work 
may require special tools. 
e maintain an Engin- 
eering Department com- 
of specialists in our 
i who will be glad to 
study your problems. 
Many plants take ad- 
vantage of this service 
without obligation. 
Write for information, 
prices and discounts on 
these valuable sets, or 
clip and mail the coupon 
below for literature. 








THE GAIRING TOOL CO., Detroit, Mich. 


Please send circular, — and discounts on 
Gairing Cointerbore Sets. 


cn PA IS SER epee, BEE ne io Ease eae 
Ce AE OONNE o 8 ook etthant pe cote 











THE GAIRING TOOL Co. 
DETROIT 2: 3s MICHIGAN 
Representatives in Principal Cities 
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16 x 25 in., is centrally located on the 
table. T-slots in the pad provide for 
mounting fixtures, and the surfaces are 
scraped to insure accuracy. The table 
is provided with extra large coolant 
channels and a large drain chute with 
a filter basket which can be removed 
for dumping chips. 

The hydraulic unit which operates the 





Ex-Cell-O Model 112 Diamond Boring Machine 


machine (and fixture, if required) is 
driven by a standard 2 h. p. 1200 r. p. m. 
ball-bearing motor, which is mounted on 
the inside of the machine as near the 
floor as possible to eliminate any chance 
of vibration. It drives both the coolant 
and oil pumps. Large ventilators in the 
bottom and side wall provide for cooling 
the motor. The coolant pump, hydraulic 
pump, and oil filter, are mounted on a 
bracket at the end of the machine and 
the whole unit is enclosed under one 
cover. The oil reservoir is located in 
the base of the machine, where it is 
fully enclosed. 

The hydraulic system, which is low 
pressure, is fool-proof and gives smooth 
and uniform operation with feeds of 
0.0005 in. per rev. of the spindle and up. 
Adjustable ortifices provide a range of 
uniform fast or slow speeds to the table 
during the cutting operation. The opera- 
tion of the table is controlled by dogs 
mounted in a T-slot in the front side of 
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the table. The dogs are adjustable for 
any cycle that the machine may be re. 
quired to perform, and no severe shocks 
are present at any time during the cycle, 
A control button is located on the front 
of the machine, convenient to the op- 
erator. 

The base of the machine is of rugged 
construction throughout, 1-in. wall thick. 
ness being maintained 
and a three-point floor 
suspension being provid- 
ed. Large ribs provide 
maximum rigidity. The 
total weight of the ma- 
chine, complete without 
fixture, is approximately 
3500 lb., and the floor 
space required is 15 
square feet. 

By using suitably de 
signed fixtures, the ma- 
chine can be used for 
roughing only or for 
roughing and _ finishing. 
The design of the fixture 
depends entirely on the 
nature of the part to he 
bored and the production 
required. This type of 
machine is adaptable for 
boring pistons, connect- 
ing rods, idler gears, mo- 
tor end frames, slide 
valve bores, and similar 
parts of bronze, alum- 
inum, fiber, bakelite, and 
non-ferrous metals. 


McNeil ‘Model M”’ Flexible 
Shaft Machine 


A flexible shaft machine that is said 
to have been designed especially to 
withstand, the gaff of continuous ser- 
vice and hard usage has been placed 
on the market by McNeil Brothers 
Company, North Bend Road, Cincin- 
nati, Ohio. The machine is adaptable 
for every purpose to which a flexible 
shaft machine can be put. The motor 
and operating mechanism are mounted 
on a plate which rests on a 5-in. ball 
bearing race at the top of the support 
column, making it possible to swivel 
the mechanism the full 360 degreés. 
The column is mounted on a heavy & 
pound base, with 3-in. diameter heavy 
duty double casters. The motor plate 
is of generous size to provide room fo 
tools. ; 

Power is supplied through a Generdl 
Electric ball-bearing motor, either 4 
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POLDI TOOL STEELS 


Speak for Themselves In a Practical Way 
To the Practical Man Who Wants To 


SAVE 


: : the ideal NON-SHRINKING oil 
Po | d i Sta b I decd steel. 


. NON-ABRASIVE, NON-DEFORM- 
Poldi ZOO 2—Ne Gie steel. 


for Shear Blades, Nibblers, 
Poldi Tenax— Punches, Chisels 


and a full line of finest grades from High Speed to Carbon. 
PROMPT SERVICE FROM OUR WAREHOUSES. 
Write for literature and consulting service without obligation 


Poldi Steel Corporation of America 


245-247 W. 18th St., New York 1627 W. Austin Ave., Chicago 
Representatives in BOSTON, HARTFORD, STAMFORD, PHILADELPHIA, CLEVELAND 

















‘“Quick-Clamp” 


er —the ultimate in tooling procedure. If your operations include DRILLING, 
xible | MILLING, BORING, we can prove to you that it is to your advantage to 


is said 
ally to 
us ser- 
placed 
rothers 
Cincin- 
aptable 
flexible 
motor 


use this method. 









Most completely engineered. 
va Greatest variety of standard sizes for selection. 
; Lowest first and ultimate cost. 


Beware of imitations and infringing products. Q-C 
fully covered by U. S. Letters Patent. 


Let us tell you more about this superior 
method. 


A. H. PEARSON 


7 East Grand Ave., Detroit, Michigan 
Quick-clamp fixture for boring air Exclusive Distributor 





com linders. One of thou- 
proer le og “ Quick Clamp Products 
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h. p. for the Model M-2, or 1 h. p. for 
Model M-4, and is transmitted to the 
shaft by a V-belt, running in cone- 
shaped pulleys. Minimum time in mak- 
ing speed changes is effected by the use 





McNeil ‘Model M” Flexible Shaft Machine. 


of an especially-designed speed change 
and belt adjustment feature. The ma- 
chine, as shown in the illustration, is 
built for speeds of 865, 1750, and 3500 
r. p. m. By using a high speed attach- 
ment (not shown in the illustration), 
three additional speeds can be obtained, 
up to 10,500 r.p.m. The high speed at- 
tachment, when once installed on the 
machine, is a permanent attachment, 
making the unit a two-shaft machine. 
Other speeds than those indicated can 
be provided if desired. 

The countershaft housing is equipped 
with Timken Tapered Roller Bearings, 
and a positive contact slide coupling is 
provided. The shaft is the McNeil flex- 
ible shaft, made of the highest grade 
of Swedish steel piano wire, cold wound 
on a wire mandrel and with the proper 
number of layers and strands per layer 
for each size of shaft to insure the 
maximum of torsional strength, com- 
bined with the uniform flexibility that 
is necessary in order to work around 
curves. 

The casing is made of an especially 
strong water-tight rustless steel tub- 
ing, reinforced with flat wire, spirally- 
wound. The casing will not twist or 
buckle under load. A vulcanized rub- 
ber type of casing can also be furnished 
for use where there is danger of scratch- 
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ing the work, although the rubber 
casing is not as flexible as the metallic 
casing. This type of casing is usually 
furnished with a right angle drive at- 
tachment for use on automobile body 
work, The hand piece is made in both 
ball and roller bearing types, and js 
designed to give the maximum of cool- 
ness, smoothness, and long life. Shaped 
for ease in manipulation, the strain of 
holding and operating the wheel or tool 
is reduced to the minimum. 

The Model M-2 machine will operate 
a 6 x %-in. grinding wheel, 6 x 1-in. 
wire brush wheel, 9-in. sanding disc, or 
drill up to %-in. diameter. The Model 
M-4 machine will operate an 8 x 1.-in. 
grinding wheel, 7 x 1-in. wire brush 
wheel, 9-in. sanding disc, or drill up to 
5g-in. diameter. A 10-ft. super-service 
cord and plug are provided as standard 
equipment, attached to a switch box that 
is located so as to be at all times within 
reach of the operator. The complete 
outfit for a Model M-2 machine consists 
of the machine, high speed attachment, 
flexible shaft with hand-piece, tool box, 
double hand-piece, tool holder, 4 x 1-in. 
wire brush wheel, and 6 x \%-in. grinding 
wheel. 


Thor “UFH” Drilling and 
Honing Machine 


The latest addition to the Thor line 
of universal electric tools, manufac- 
tured by the Independent Pneumatic 


Tool Co., 236 S. Jefferson Street, Chi- 
cago, IIl., 


is the ‘‘UFH’’ Combination 





Thor “UFH” Drilling and Honing Machine 


Drilling and Honing Machine shown in 
the illustration. The tool s made with 
ball bearings throughout, and is de 
signed to develop a maximum of power 
and torque. It is said that the tool will 
operate a hone at a faster speed that 
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“STACKBINS save 
lime at our stock- 
room windows . a 


~ 











... says one 
customer... 


"When a shop order goes into our factory," 
he continues, “a duplicate requisition for 
the small parts is also sent to the stockroom. 
his requisition is immediately filled, placed 
in STACKBINS, tagged, and set aside to 
await the workman assigned to the job. 
"When the workman needs these parts, he 
presents his requisition, and the STACKBINS 
containing the necessary parts are turned 
over to him. STACKBINS save time... 
there are no wasted minutes at the stock- 
toom windows." ; 

This is only one time-saving effected with 
STACKBINS. There are innumerable other 
places in your shop where STACKBINS will 
save handling time. Let us give you a few 
suggestions. Send the coupon! 


—Stackbin Corporation— 
Pearl and Rice Streets, Providence, R. I. 


Kindly send illustrated circulars describ- 
ing and giving prices on Stackbins. 
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HAMMOND 





CRINDERSé POLISHERS 





NEW 
CATALOG 


Will be sent on 
receipt of this 
attached to your 
letterhead. 
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has been possible heretofore, providing 
an advantage in cylinder-honing in that 
a better and smoother job is obtained. 

The drilling capacity of the tool is % 
in. and the reaming capacity is in. 
Length overall is 18 in. Spindle offset, 
13 in. Weight, 25% lb. The Thor UFH 
drill can be had with % in. Jacobs chuck 
for drilling up to % in. or for driving 
a cylinder hone, or with No. 2 Morse 


taper for drilling up to % inch. 


Hauser Size 342 Jig Boring 
Machine 


The Index Machinery Corporation, 49 
Central Avenue, Cincinnati, Ohio, is 
now marketing the Hauser Size 3% Jig 
Boring Machine, made by Henri Hauser, 


Hauser Size 34% Jig Boring Machine 


Ltd., Bienne, Switzerland. It is said 
that this addition to the line of jig bor- 
ing machines made by this firm em- 
bodies many refinements and improve- 
ments not available heretofore. 
Probably the most outstanding of the 
new features is the device whereby 
perfect alignment between the cross rail 
of the machine, the boring spindle, and 
the table, is maintained at all times. 
This is accomplished by a series of hard- 
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ened and ground locating blocks, fast 
ened to the two upright housings of thay” 
machine and upon which suitable arms 
fastened to the cross rail, rest, thereby#! 
taking the weight off the elevating 

screws as well as insuring absolute align. 

ment between the essential parts of the 

machine. 

The greatest of care has been taken 
in the making of the measuring screws, 
the screws being carefully lapped ani 
long cams being used to correct thel 
remaining errors, as has been the prac 
tice of the manufacturers in the build 
ing of all jig-boring equipment. q 
arrangement makes it possible to guar- 
antee an accuracy of 0.00025 in. ag the 
maximum error for the slide and table 
displacements. 

The range of the machine is as fol- 
lows: Horizontal travel, 24 in.; trans- 
verse travel, 16 in.; 
table, 26 x 16 in., 


Equipped with a two-speed motor, 
machine has a range of spindle spee 


nose is equipped with a No. 2 Mor 
taper, and the accessories to the ma 
chine include an automatic center punch, 
locating microscope, drill guide attach: 
ment for small drilling, boring tools with 
a maximum boring capacity of 4 in, 
centering device, 13%-in. circular table, 
and 12-in. universal tilting table. The 
weight of the machine is approximately 
3550 pounds. 


Oliver Type S-4 Die-Making 
Machine 


The Type S-4 Die-Making Machinej' 
made by the Oliver Instrument Company, 
Adrian, Michigan, has been completely 
re-designed to include a number of fea- 
tures that are intended to add much to 
the efficiency and ease of operation of 
the machine. As shown in the illustra-}j 
tion, the machine is motor-driven and 
can be arranged for either bench or ped- 
estal mounting. It can also be suppliedj™ 
for belt drive or motor-belt drive. Thej* 
table of the new model is of heavie 
construction, is rigidly supported on two 
brackets, and tilts in four directions. The 
working surface of the table is accurate: 
ly ground. 

The over-arm is used both for filing 
and for sawing, the upper end of the 
file or saw being clamped to a fal 
which reciprocates in bearings that att 
rigid and ample. The upper ram is 0 
tool steel and is actuated through a bel 





monk lever and a heavy coil spring 
hich provides the proper, uniform ten- 
wnon the saw. The over-arm may be 


Oliver Type S-4 Die-Making Machine. 


swung away from the file to remove the 
die for inspection and brought back to 
the same position instantly when filing 
is resumed. It is not necessary to re- 
move the file or to loosen it in the lower 
damp to inspect the die. The overarm 
is designed to eliminate the need for 
hld-down brackets, fingers, and file roll- 
‘jets which were required with previous 
models. Hold-down fingers are attached 
directly to the overarm, and the work- 
“}ing surface of the table is entirely clear. 
., An entirely new type of chuck is a 

feature of the machine. The chuck con- 
tists of a solid and a moveable hardened 
jaw, the jaws being operated by means 
ofa screw. The chuck on the lower ram 
and that on the upper ram are accurate- 
lyaligned. The same chuck is used for 
holding saws, files, and lapping sticks. 
Every part of the machine has been de- 
signed for ease in handling and oper- 
ation. The machine is rapid and ac- 
curate in both filing and sawing, and 
the breaking of saws has practically 
been eliminated. 
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Ramet Toolpak 


The advantages and economies of 
Ramet, which have been available here- 
tofore only to production plants, are now 
made available to the smaller user 
through the development of the Ramet 
‘‘Toolpak’’—an outfit consisting of five 
small but sturdy Ramet-tipped tools, a 
rugged toolholder, and a special grinding 
wheel, all packed in a finely finished 
wooden case. The toolbits are of var- 
ious shapes, to handle a wide variety of 
work, and the set includes two right- 
hand, one left-hand, one round-nosed, 
and one grooving tool. The toolholder is 
especially designed to provide the proper 
support and top rake. 

An important feature in the design of 
the toolbits is the metal of which the 
shanks are made. This metal is of a spe- 
cial type that has the same co-efficient 
of expansion as Ramet, and overcomes 
many of the difficulties that have been 
encountered heretofore in the use of 
Ramet, as the Ramet tip is not under 
strain. This special metal also has great 
advantages in the manufacture of large 
Ramet tools, especially those having tips 
of unusual size or shape. 

Ramet tools should be ground on suit: 
able wheels in order to obtain a keen 
cutting edge and to minimize the amount 
of metal removed in the sharpening proc- 
ess. A special grinding wheel which will 
fit practically any bench grinder, is sup- 


Ramet “Toolpak” 
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plied so that no difficulty will be en- 
countered in sharpening the tools. 

The development of the Ramet Tool- 
pak is the result of a careful survey to 
determine the possibilities for the use of 
hard-cutting alloys in the average ma- 
chine shop, during which the need for 
an assortment of general-purpose tools 
became apparent. The Toolpak provides 
everything necessary for the use and 
maintenance of the new alloys. 





Stearns Multiple Disc Magnetic 
Clutch 


The Magnetic Manufacturing Com- 
pany, 635 S. 28th Street, Milwaukee, 
Wis., has brought out a multiple disc 


magnetic clutch that is said to be rad- 
ically different in design and operation 
from all other types of magnetic 
clutches. The clutch is of extremely 
simple construction, and equally simple 
of operation and adjustment. It does 
not drive through spring plate or pins; 
armature and field do not move relative 
to each other, and the clutch is said to 
have virtually no moving parts such as 
toggles, cams, rollers, or yokes. There 
is practically only one wearing surface 
—the friction lining, which can be 
easily and quickly adjusted for wear. 
Other advantages claimed for the 
clutch are: small size, requiring a min- 
imum of space for installation; heavy 
loads taken with ease by small diameter 








Stearns Multiple Disc Magnetic Clutch. 
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clutches; large friction area, due to the 
fact that multiple discs provide ample 
friction area at low pressures, and min- 
imum of attention required for main- 
tenance. 








O. K. Tungsten Carbide Tools 


The O. K. Tool Company, Inc., Shelton, 
Conn., is now putting out a complete 
line of tools of the well-known “O. K,” 
design, tipped with tungsten carbide 







No. 980 Series O. K. Face Mill with Tungsten 
Carbide Blades. ( 


The inserted blade system used in the 
design of these tools is admirably adapt- ; 
ed for the use of tungsten carbide, and 
O. K. tools with tungsten carbide tips ' 
are now available for use with the mill- 
ing cutters, boring and facing tools, and 
single tool holders in which O. K. cut- 
ter blades have been used heretofore. 
O. K. toolbits with tungsten carbide tips 
are also available in a variety of shapes 
for use in the O. K. toolholders designed 
for use in lathes, planers, shapers, boring 
mills, and other types of machine tools. 
In fact, tungsten carbide-tipped blades 
can be had for use in any type of holder, 
mill, or head with which O. K. cutter 
blades have been used. 
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Whitney No. 28 Toggle Lever 


Foot Press 


The Whitney Metal Tool Company, 122 | 
Forbes Street, Rockford, IIll., is now 

building the No. 28 Toggle Lever Foot 
Press shown in the illustration. The 
capacity of the press is a 2-in. hole in : 
16-gauge metal. The depth of the throat § L_ 
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and min- 
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i SPEED 
‘on | REDUCERS 


Ratio of Reduction 
3-1 to 2500-1 
up to5 H.P. Capacity 


Send for Catalog 


Winfield H. Smith, Inc. 


30 EATON STREET 
SPRINGVILLE, ERIE CO., NEW YORK 
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~oee e COE LY 
SET-UP TIME! 
RY a DAVIS KEYSEATER on your 
work, and watch how quickly your 


operator can change from one job to 
another. 


Two minutes . .. and the machine is 
ready for almost any keyseating job 
up to |” wide on hubs up to 12”. 
Two minutes . . . and your operator 
has changed to another job. 


Save costly set-up time! Turn it into 
profits. Let us show you how... 
write for a bulletin. 


DAVIS KEYSEATER CoO. 


250 MILL STREET ROCHESTER, N. Y. 


Send me full details on the Davis “Two- 
Minute-Set-Up" Keyseater. 











72 Modern Machine Shop 


is 7 in.; height of throat, 4 in.; slug 
clearance hole, 24% x 4% in.; travel of 
ram, 1 in. 

The ram is adjustable, and the press is 


Whitney No. 28 Toggle Lever Foot Press. 


provided with a positive stop, locking 
against the crank arm. The foot pedal 
is also adjustable. Six laminated hard- 
ened and ground tool steel plates take 
up the wear, and the laminated discs can 
be adjusted to move the stroke position 
of the ram ¥% in. up or down. The press 
is equipped with a bolster plate-type die 
holder, and the bolster plate is provided 
with a T-slot to clamp on stops or strip- 
per plates. 

The press is also provided with a ma- 
terial support, together with adjustable 
stops on either side, and depth gage 
holes drilled and tapped on either side 
of the gear for locating the stripper 
fingers. The speed capacity of the ma- 
chine is 100 holes per minute. All wear- 
ing parts are hardened and ground. 





Hammond Automatic Composi- 


tion Feeder 


The illustration shows an automatic 
composition feeder for use in applying 
composition to polishing and buffing 
wheels on automatic, semi-automatic, 
and hand polishing and buffing machines 
that has been developed by Hammond 
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Machinery Builders, Kalamazoo, Mich. 
igan. The feeder was designed to elim. 
inate the hand labor usually required to 
apply composition to the wheels, and re. 
duce the cost of both time and materials, 


The feeder is operated by means off 
compressed air. The paste is delivered 
through a distributing nozzle directly 
onto the polishing or buffing wheel, the 
centrifugal force of the wheel carrying 
the composition to a collector pad which 
is clamped on one end of the nozzle. The 
collector pad presses against the polish. 
ing wheel, applying the paste. The pro. 
per amount of composition can be fed to 
the wheel either constantly or intermit- 
tently. If the latter method is preferred, 
either hand or foot control can be sup- 
plied. The feeding nozzle is equipped 
with adjustable discharge spout, which 
may be adjusted for flat, irregular, or 
curved contours of polishing or buffing} Rou 
wheels. The nozzle is supplied in sec- 
tions that can be built up to lubricate 
any width of wheel. A flexible hose per- 
mits a wide adjustment of contact points, 

Tallow, Tripoli, Stainless Steel, or 
White Lime can be purchased in drum F 
containers in paste form for use with this 
unit. 


























Hammond Automatic Composition Feeder. 
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STANDARDIZED 





Anderson Improved They are made in 
Balancing the following sizes: 


































eta FAY & & Cc Oo T T Write For Full Information 


DEXTER, MAINE 


‘ss Anderson Bros. Mfg. Co. 


an Kishwaukee Street, Rockford, Ill. 
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Keller Mechanical 


84 Washington Street 





KELLERFLEX 


A Flexible Shaft Machine 
of a Hundred Uses 


Made in various sizes and types to meet every require- 


Speeds from 90 to 10,000 R.P.M. 


For Snagging, Burring, Lapping, Buffing, Polishing, 
Sanding, Drilling, Wire-Brushing, etc. 


Non-Heating Shaft - Ball Bearing 
Handpiece - Ball Bearing Motor 
Universal Swivel 
Rot Files— : , 
114 Shapes Complete Line of Accessories 
Rotary Files Emery Wheels 


Sanding Drums Wire Brushes 


Walrus Cone Polishers, etc. 


Write Us Today For List of Users in Your Line of Manufacture 


Kv> Eng gineering Corp. 


BROOKLYN, N. 
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Thurston Improved Double-End 
Mill Chucks 


The illustration, Fig. 1, shows a cross- 
section of a Thurston improved chuck 
holding a Thurston double-end mill, as 
applied to a standard milling machine 
spindle-nose. The chuck and mill are 
products of Thurston Manufacturing Co., 





1—Cross-section of Thurston No. S-5 
Mill Chuck. 


47 Borden Street, Providence, R. I. The 
chuck is applied directly to the nose of 
the milling machine, where it is fastened 
by four studs and ditiven by two large 
keys. The mill is held in a collet that 
is tightened by the ‘‘draw-in’’ method, 
the drawing-in process being accomplish- 
ed through an unique mechanism that is 
operated from the front of the machine. 

The outside of the collet is threaded, 
as shown, to fit a corresponding thiead 


Fig. 





Fig. 2—Thurston Improved Collet for use in 
double-end mill chuck. 


in the bore of a spur gear. The teeth 
of the gear mesh with the teeth of a 
pinion that can be revolved by means of 
a key which is inserted, from the out- 
side, into the hexagon hole in the hub. 
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When the pinion is revolved, the gear 
revolved, in turn, thus pulling the colle 
in and closing it about the mill. No dra 
bolts are necessary. A cam locking de 
vice prevents the mill from moving eithe 
in or out, or revolving in the collet. 

The chuck is made in three sizes, th 
No. S-1 chuck, with its two collets, t 
take mills from 4% in. diameter to ¥, iy 
diameter; the No. S-3 chuck to take mi 
from \% in. to 1 in. diameter, and the Nog 
S-5 chuck to take mills from % in. to1 
in. diameter. The Thurston double-en 
mills used in these chucks are standard 
ized so that they are interchangeable j 
all three chucks. 





Oilgear Type “RQ2” Constant 
Displacement Motor 


The Oilgear Type ‘‘RQ2’’ Constant Dis 
placement Motor shown in the illustra 
tion has been added to the line of stand 
ard equipment manufactured by Th 
Oilgear Company, 680 Park Street, Mi 

















Oilgear Type ‘‘RQ2’” Constant Displacemen 
Motor. 
















waukee, Wis. This motor is of the con 
stant displacement type which, whe 
used in combination with an Oilges 
Variable Delivery Pump, will provide: 
ideal variable speed transmission. The 
units can be applied to conveyors, papé 
mill drives, and other machinery whe 
smooth rotary motion and variable spe 
are essential. Large grinding machi 
tables can also be reciprocated with the 
units, by means of a rack and pinion. 
A series of speed ratios practicallyi 
dependent of variations in load are avé 
able with the Oilgear transmission. 4] 
constant speed source of power cal! 
used to drive the Oilgear pump, W 
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Do you have 
little Holes to 


Grind? 


ET Chicago Mounted Grinding 
Wheels help. They go to the 
bottom of blind holes as well as 
dear through open holes of any 
depth. 
They grind formed holes as 


well as straight—and any 
size from .050” up. 


They cut anything. They’re 
always ready, run either way 
and wear clear to the shank. 


Ask for catalog 
hundreds of sizes, 
and kinds. 





showing 
shapes 





CHICAGO WHEEL & MFG. CO. 


110 So. Aberdeen St. 
Chicago 
14 Smith St. 
Detroit 














splaceme| 















the con 
h, whe 

Oilge 
“ovide 4 
n, Thes 
rs, pape 
ry whe 
ble spec 
machil 
rith thes 
pinion. 
ically it 





EFFICIENC Y— 
COMPACTNESS— 
ADAPTABILITY— 





- ‘erwggend reasons for the adoption of 
the PULLMORE Industrial Clutch 
as standard on a great variety of ma- 
chinery—machinery built by exacting 
manufacturers. 

We would appreciate an opportunity to 
supply you with details and make rec- 
ommendations concerning its application 
to your product. 


Write For Catalog 


ROCKFORD DRILLING MACHINE CO. 


10 CATHERINE STREET 
ROCKFORD ILLINOIS 
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Chucks = 


and 


Cylinders 


Pneumatic e quip-* 
ment solves your 
profitless production 
problems. Use the 
cheapest productive 
factor — “AIR” — 
saving time, energy, 
and lost motion. 


HOPKINS Non- 
Rotating, Double- 
Acting Air Cylin- 
ders (as illustrated), 
tubular type. Avail- 
able in any required 
capacity. Three 
other styles. 








Let our engineers help you 
on your specific problems. 


HOPKINS Chucks are available in a 
variety of sizes. Hold work nearer spindle 
bearing with greater gripping power, in- 
creasing production and reducing vibra- 
tion and wear on machines and tools. 
Dust-proof. Jaw-operating mechanism by 
reason of greater bearing surface insures 
greater centering precision for second op- 
eration. 


THREE- 
JAW 
CHUCK 


(Also 
available 
in 
two- 
jaw 
style) 





Write for catalog, engineering 
data, prices, to— 
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the Type RQ2 motor shaft can be varied 
from zero to maximum, at all times un- 
der the control of a single operating 
lever. The stroke of the pistons in this 
pump is fixed. Smooth rotary motion 
and positive variable speed within the 
rated range of the transmission is ob- 
tained with this multiple piston motor. 


Oilgear Type “QR2” One-Way 
Variable Delivery Pump 


The illustration shows the Oilgear Type 
QR2 Variable Delivery Pump which has 
been developed by The Oilgear Company, 
680 Park Street, Milwaukee, Wis., for use 
in connection with machines performing 
broaching, assembling, grinding, honing, 
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tor drive. It is, however, mounted ona 
flange so arranged that the pump can be 
flanged into the mechanism which it op- 
erates, but when so installed an oil reger- 
voir must be provided in the machine. 
The pump can also be furnished with a 
standard oil casing having mounting feet 
or with a large combination oil reservoir 
and base arranged for direct-connected 
motor drive. 

The pump is of the multiple plunger 
type, insuring a smooth and constant 
volume of oil at any pressure up to its 
maximum. Oil is delivered in one direc- 
tion only from the pressure connection 
on the pump. A control valve must be 
used for reversing the flow of oil from 
the pump to a reciprocating cylinder or 
rotary motor. The amount of oil de- 
livered is controlled by a 
lever located near the 











top of the pump. Any 
delivery from 60 to 1650 
cu. in. of oil per minute 
can be obtained instantly 
by adjusting the position 
of the control lever. A 
relief valve limits the 
peak pressure in the sys- 
tem and _ protects the 
pump, work, and tools 
against overload. 

With a _ standard oil 
casing, the pump has an 
oil capacity of 925 cu. in. 
With the base shown in 
the illustration, the ca- 
pacity is 3,000 cu. in 
With the standard oil 
casing, the weight of the 
pump is 650 lb. With the 








Oilgear Type “QR2” One-way Variable Delivery Pump 


mounted on steel-welded base. 


planing, drilling, boring, and similar op- 
erations where a smooth and positive 
straight line motion is essential. It can 
also be used in connection with Oilgear 
Constant Displacement Motors as a vari- 
able speed transmission. 

The capacity of the pump is variable 
from 60 to 1650 in. per min., and the 
maximum working pressure is 1500 Ib. 
per sq. in. The pump will operate at 
speeds up to 860 r.p.m., but when run at 
slower speeds, the maximum deliveries 
are proportionately lower. The amount 
of power required is governed by the 
load, the maximum being 7 h. p. A 3 
h. p. or 5 h. p. motor is sufficient for 
most applications. 

The pump is shown mounted in a steel- 
welded base and arranged for direct mo- 


base shown, the weight 
is 800 pounds. 


H & G Style “MM” Self-Open- 
ing Die Head 

The Eastern Machine Screw Corpora- 
tion, Barclay and Truman Streets, New 
Haven, Conn., has developed a self-open- 
ing die head that uses dies of a type 
that makes regrinding or resharpening 
unnecessary. Instead of the usual large 
chasers of high speed steel, carriers are 
used that take small high speed steel it- 
serts. Each insert is held in place by 4 
single screw with a ‘‘draw-in’’ feature 
that locks the insert back in the carrier 
so as to insure trackage and even dis 
tribution of the cut. The inserts are 
small and inexpensive, and can quickly 
and easily be replaced. 
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Comparators Pitch Diameter 
Amplifying Gauges 
Thickness Gauges 
Depth Gauges 
Thread Lead 


Paper Gauges 
Fabric Gauges 


FEDERAL 


auges 
Cylinder Gauges 


Gauges Rubber Gauges 


Federal Products Corporation, Providence, R I. 


7338 WOODWARD AVE,, DETROIT MICH. 
WESTERN BRANCHES 520 WYSON BUILDING. MUNCIE INOIANA 


DIAL 
INDICATORS 


Tap Comparator Gauges 
Gear Tooth 
Comparators 
Cutter Testing Gauges 
Internal and External 
Grinding Gauges 











CULLMAN SPROCKETS 


For ROLLER, BLOCK AND SILENT CHAINS 
Carried in stock and made to order 
Also Speed Reducers, Lathe, Shaper and 
Milling Machine Drives 





Write for Catalogues 
CULLMAN WHEEL CoO. 


1336 Altgeld Street CHICAGO, ILL. 











The Demagnetizer 
For Alternating Current 


THE J & H Demagnetizer requires no 
counter-shafts, belts, or other intricate 


electrical connections. All that is neces- 
sary is to plug it into the nearest lamp 
socket or receptacle. 

It is of the new Unipole type—heavy 
duty—and can be supplied for either 110 
or 220 volt alternating current. Size 
12” long, 9” deep, 6” high. Weight 
60 Ibs. 


Sold On One Week’s Trial! 


J.& H. ELECTRIC Co. 


202 Richmond Street, Providence, R. I. 


















l6ths 


72” to 
Send for literature. 


[UFAIN CRESCENT TAPE-RULE 


THE WORLD'S HANDIEST 6-FT. MEASURE 

a0 UPERIOR quality, nickel-plated blade carries accurate, 
, legible markings. 
small openings or for any straight measuring, but will con- 
form to curves, angles and irregular shapes. The automatic 
wind chromium-plated case, only 2” in diameter, completely 
encloses the blade, excluding dirt and dust. 

CARRIED IN STOCK BY SUPPLY HOUSES 


THE [UFKIN fpULE C2 Saginaw, Mich. 


It may be projected unsupported into 
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The carriers for any size of die head 
are made to take inserts for a definite 
diameter range. For example, one range 
includes threads up to ¥% in. in diameter, 
another includes diameters from % in. 
to % in., and so on. The same carriers 
are used for both the coarse and fine 
pitch series, as the correct helix angle is 
incorporated in the design of the 
chasers. Thus it is unnecessary to have 
a different set of carriers for each dif- 
ferent thread. The carriers themselves 
are larger than the usual chaser, hence 
they have nearly twice the amount of 
wearing surface for contact in the car- 
rier slots in the body of the die head. 

An interesting feature is that a set of 
chaser inserts for cutting any given size 
and number of threads may be used in 
any size die head of this type. These 
heads are available at present in three 
sizes, designated as Nos. 101, 102, and 
103. 

The insert type of chaser can be so 
made that its initial bearing, clearances, 
and cutting action are in correct balance 
for the extreme thread accuracies now 
required, because no consideration has 
to be given to any possible change in 
thread-form caused by regrinding. It is 
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said that the number of accurate threads 
that can be cut without removal from 
the die head is exceedingly large. When 





¢ 
pet 


H & G Style ““M” Self-Opening Die Head 


the insert chasers have been run to a 

point where threads no longer fit the 

gage, a new set of inserts is inserted 

with practically no loss of time and ac- 

curate threads are again cut with no ad- 

justment for length of thread required. 
o 








Genesee Adjustable Hollow Mill 


Made in 7 different styles 





PATENTED 





A Genesee Adjustable Hollow Mill can be made for every job 
WRITE FOR CATALOGUE 


GENESEE MANUFACTURING CO., Inc. 


ROCHESTER, NEW YORK 


Has adjustable, replace- 
able blades and can be 
replaced at nominal cost, 
making it unnecessary to 
continually buy new 
tools. 

The ideal tool for finish- 
ing your forgings, cast- 
ings, etc. Do your several operation 
jobs with Genesee inserted blades 
multiple operation tools. 

Can be fitted with drills and ream- 
ers. Blades can be ground any 
angle to point work and turn 
short tapers. 
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CUT YOUR STRAIGHTENING COSTS 


Wires Springfield Straightening Press is the 
ideal tool for straightening any length of 







Springfield rough or finished work—truing sprung tools— 
Straightening Made in testing and balancing cams, or crank shafts 
Press —and scores of other jobs. 


three sizes. 





Place it on the bench—it saves your oper- 
ators’ time by eliminating waste steps, and 
allowing quicker handling of work. 

Send for illustrated folder suggesting many uses. 
The Springfield Machine Tool Co. 
630 West Southern Avenue Springfield, Ohio 

We also manufacture Engine Lathes and Shapers. 











Mummert-Dixon 
Facing Heads 


8 Sizes—6” to 40” 


new—the AMES 
“DIAL -> MIKE” 





We can’t say much 
here...but if you Accurate 
write for a bulletin Speedy 


we'll show you how 
this tool will save 
you money. 





Handy 


A modern dial- 


MUMMERT - DIXON CO. 
120 Philadelphia Street 
Hanover, Pa. 

















Greenerd 


Arbor 
Presses 


Write for our Catalog 
showing 64 different styles 


EDWIN E. BARTLETT CO. 
NASHUA, N. H. 








reading micro- 
meter that re- 
places the old 
style ‘“‘mikes’’— 
speedier to use 
—easier to read 
extremely ac- 
curate. 

Simply move the 
thumb to open 
theanvils.Closes 
automatically onto part being measured. Spin- 
dle lock makes it an adjustable snap gauge if 


desired. 





Capacity, one inch. 
PRICE $12.50 from your desler 


B.C. AMES CO. 


WALTHAM MASSACHUSETTS 
Detroit Office: 902 Stephenson Building 











Let Us Save 
You MONEY 


O MATTER what you require in in 

way of Hollow-Bored parts . . . spin- 

dles, rams, clutch shafts, etc... . American 
Hollow Boring will save you money. 








Here you can obtain better hollow-bored 
parts, made to your exact specifications, 
quicker and cheaper than making them 
poms | Let us prove it . . . send your 
blue-prints for complete data and prices. 











AMERICAN HOLLOW BORING CO., 2000 Raspberry St. Erie, Pa. 





a 








as 
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When changing chasers, it is not neces- 
sary to set the chasers for size, as prac- 
tically no diameter adjustment is neces- 
sary even when shifting to another 
thread size. 


Union Electric Power-Operated 
Chuck 


An electric power-operated chuck that 
is practically instantaneous in operation, 
that will develop a maximum holding 
pressure of 12,000 pounds, and which can 
be operated at an average cost of two 
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The chuck body is of forged steel with 
a one-piece hardened steel face that 
forms the ways for the master jaws. The 
jaws have the full range of the chuck, 
with power movement of % in. for each 
master jaw. The top jaws can be step. 
ped along on the master jaws to the full 
diameter of the chuck. The top jaws 
lock permanently by meshing with teeth 
in the bottom jaws. In many instances 
it is unnecessary to have more than a 
single set of top jaws, due to the ease 
with which their position can be 
changed. The wedge-type jaw makes it 
possible to increase the strength of the 
chuck body, as the body 
is not cut away directly 











beneath the jaws. The 
wedge chuck is accurate 
to 0.001 in., and pieces 
can be chucked and re- 
chucked within. this 
accuracy. 

The operation of the 
chuck is controlled 
through a push button 
that is located, as shown, 
at the front of the head- 
stock so that the opera- 
tor can hold the work 
with one hand and push 
the button with the 
other. Any one of four 
maximum jaw pressures 








Union Electrically-Operated Chuck as it appears 


cents per day for power has been 
brought out by the Union Manufactur- 
ing Company, 300 Church Street, New 
Britain, Conn. The chuck, motor, and 


’ operating mechanism form a unit that 


can easily be mounted on any production 
machine, in the manner shown in the 
illustration. The average chucking time 
is 1% seconds. The power cost for aver- 
age work is less than two cents per day, 
and for production work is not more 
than 50 cents per month. 

Power to open and close the jaws is 
supplied by a high-torque motor, driving 
a reducing gear which operates a nut 
and draw-bar that is attached to the 
wedge by which the jaws are operated 
direct. The motor is of 6% in. diameter 
for small chucks; for 12-in. chucks or 
larger, an 8-in. motor is used. The re- 
ducing gear is fitted with large ball 
thrust bearings and chrome nickel steel 
gears which run in light grease. The nut, 
draw-bar, and wedge are all hardened 
and ground. 


can be obtained by plug- 
ging into any one of four 
when mounted. outlets on the exterior of 

the control box with a 
plug that projects from the side of the 
control box for that purpose. Plugging 
into the No. 1 outlet provides power for 
jaw pressure for second operation work, 
which is comparatively light. This pres- 
sure is also used when chucking thin or 
light work. Plugging into No. 2 outlet 
provides for jaw pressure for all ordi- 
nary work. No. 3 outlet provides for 
jaw pressure for multiple tool cutting, 
and No. 4 provides the extreme holding 
power of 12,000 pounds. A _ reversing 
switch is provided for either outside or 
inside holding. 





Thor No. 254R Rotary Tapping 
Tool 


A rotary pneumatic tool especially de 
signed for use in tapping and re-tapping 








stud holes and other holes in locomotive 
boilers has been brought out by The It 
dependent Pneumatic Tool Co., 236 § 
Jefferson Street, Chicago, Ill. The tool 


— > S 
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js capable of tapping new holes up to 
and including 1 in., and re-tapping holes 
y to and including 1% in. It is said 
that the time required for this work is 
approximately only one-fifth that re- 





Thor No. 254R Rotary Tapping Tool 


quired by the hand methods which were 
formerly used. 

The light weight of the tool enables 
oe man to handle it conveniently with- 
out assistance. While designed for tap- 
ping, the No. 254R can also be used for 
putting on and taking off nuts, and for 
screwing in cap screws, lag screws, and 
son. It can also be used for tapping 
new threads in cylinder head castings. 
The tool operates at a speed of 100 r.p.m. 
Weight, 19 pounds. Length overall, 14% 
in The spindle is made to fit W.W. 
sockets only. Three sockets are included 
as standard equipment with each ma- 
chine. 
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**The Export Order” 


Manufacturers who are interested in 
the possibilities of export, but who are 
unacquainted with details incidental to 
the crating, shipping, and manner of 
handling the export order will find all 
necessary information in ‘‘The Export 
Order,’’ published by G. A. F. Raland, 
625 Center Street, Elgin, Ill. Mr. Raland’s 
experience with foreign trade extends 
over a period of forty years, during the 
last twenty-three of which he has been 
in charge of export trade for American 
manufacturers. 

The text starts with a discussion of 
the Export Order and covers the subjects 
of Ocean Bill of Lading, Marine Insur- 
ance, Packing and Marking, Reimburse- 
ment Terms, Foreign Customs Regula- 
tions, Credit Information, Correspond- 
ence, Preparation of Mail, Samples and 
Advertising Matter, Representation, 
Trade Marks, Cable Codes, Handling of 
the Export Order, U. S. Department of 
Commerce, and Final Remarks. Price, 
$1.00. 


Bulletin ‘Keller Types G and GG 


Automatic Tool Room Machine” 

The Keller Mechanical Engineering 
Corporation, 84 Washington St., Brook- 
lyn, N. Y., has issued a bulletin describ- 
ing the Keller Types G and GG Automa- 
tic Tool Room Machines. The bulletin 
contains twelve 8%4xll-in. pages. The 
text discusses the Principles of Opera- 
tion, Templates, and Jig Boring Feature, 
and includes a complete description of 
the machine. A number of descriptions 
and illustrations of dies that have been 
made with the machine are shown, with 
dimensions and figures as to the time re- 
quired for production. The important 
parts of the machine are illustrated in 
detail, and complete specifications are in- 
cluded. Copies may be had upon appli- 
cation. 








Steel 
Stools 











¢ 


338 N. Lawrence St. 











Tables Benches 

Desks Bench Legs 
Racks Bench Drawers 
Bins Machine Tenders 


Write For Catalog M-731 
Parent Metal Products Co., Ltd. 


Steel 
Chairs 


Shelving Units 
Lockers 


Cabinets 
Special Equipment 


PHILADELPHIA, PENNA. 
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Abrasive Discs 

Abrasive Polishing Grains 
Arbors 

Babbitt Metal 

Balancing Machines 
Balancing Ways 
Bearings, Ball or Roller 
Bearings, Die-cast 
Bearings, Bronze & Bab’t 
Belting, Leather 

Belt Dressing 

Bench Legs 

Benches 

Bending Machines 

Blue Printing Machinery 
Bolt and Nut Machinery 
Bolts and Nuts 

Bolts, Stripper 

Boring Bars 

Boring Mills, Vertical 
Boring Mills, Horizontal 
Boring Heads 

Boring Tools 

Broaches 

Broaching Machines 
Bushings, Jig 

Bushings, Bearing 
Cabinets, Steel, Shop 
Calipers 

Centering Machines 
Centers, Lathe 

Chains, Sprocket 
Chamfering Machines 
Chucking Machines 
Chucks, Air-Operated 
Chucks, Quick-Changing 
Chucks, Collet 

Chucks, Drill and Ta 
Chucks, Lathe and Planer 
Clamps, Machinists’ 
Clutches, Friction 
Collars, Spacing 
Compounds, Carbonizing 
Compounds, Cutting 
Compressors, Air and Gas 
Contract Work 
Counterbores 
Countersinks 

Couplings, Flexible 
Cutters, Gear 

Cutters, Keyseating 
Cutters, Milling 
Cutting-Off Machines 
Cutting-Off Tools 

Dies, Self-Opening 

Dies, Threading 

Die Sets 

Die Shoes 

Dividing Heads 

Dogs, Lathe 

Dowel Pins 

Dressers, Grinding Wheel 
Drill Holders 

Drilling Machines, Bench 





Drilling Machines, Sensitive 
Drilling Machine Heads 
Drilling Mach., Automatic 
Drilling Machines, Gang 
Drilling Mach., Heavy Duty 
Drilling Machines, Multiple 
Drilling Machines, Radial 
Drills, Center 
Drills, Portable Electric 
Drills, Portable Pneumatic 
Drills, Ratchet 
Drills, Twist and Flat 
Files and Rasps 
Filing Machines 
Forging Machinery 
Furnaces, Forging 
Furnaces, Heat Treating 
Furniture, Machine Shop 
Gauge Blocks 
Gauges, Dial 
Gauges, Plug and Ring 
Gauges, Snap 
Gauges, Thread 
Gear Blanks, Composition 
Gear-Cutting Machinery 
Gears, Cast or Cut 
Grinding Mach., Cylindrical 
Grinding \Vfachines, Univ. 
Grinding Maciuines, Cutter 
Grinding Machines, Drill 
Grinding Machines, Internal 
Grinding Machines, Portable 
Grinding Machines, Surface 
Grinding Wheels 
Grinding Wheel Stands 
Hammers, Pneumatic 
Hobbing Machines 
Hobs, Gear 
Hoists, Chain or Electric 
Indicators, Speed or Test 
— Planer 

eyseating Machinery 
Lapping Machines 
Lathes, Engine 
Lathes, Turret 
Lathes, Automatic 
Lathes, Bench 
Lathes, Gap 
Lathes, Polishing 
Lathe Dogs 
Lubricants 
Mandrels, Expanding 
Mandrels, Solid 
Micrometers 
Milling Machines, Automatic 
Milling Machines, Bench 
Milling Machines, Horizontal 
Milling Machines, Vertical 
Milling Attachments 
Milling Tools 
Oil-Grooving Machines 
Oil Stones 
Oils 
Ovens, Industrial 
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Check For Information Wanted 


Tf you are interested in prices or information on any of the equipment listed, check the item, 
write your name, firm name, title and address on the margin, tear out the page and send it to 
Modern Machine Shop, 128 Opera Place, Cincinnati, Ohio. 
with the information desired. 


We will see that you are supplied 


CoO 
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Parallels 
Pipe-Cut’g & Th’d’g Mach’y 
Pipe Tools 

Planers 

Polishing & Buffing Machs, 
Presses, Arbor 

Presses, Punch 

Pulleys, Metal or Wood 
Pumps, Lubricant or Oil 
Punches, Hand 
Punches, Power 

Punch Holders 

Racks, Cut 

Reamer Holders 
Reamers, Adjustable 
Reamers, Solid 

Riveting Machines 
Rules, Steel and Wood 
Rust Preventatives 
Saws, Metal 

Saw Frames and Blades 
Sawing Machines, Power 
Saws, Band 

Saws, Milling 

Scales, Machinists’ 
Screw Machines, Automatic 
Screw Machines, Hand 
Screws, Cap, Set or Mach, 
Screws, Hardened Drive 
Screws, Self-Tapping 
Shafting 

Shafts, Flexible 

Shapers 

Shears, Hand or Power 
Sleeves, Drill 

Springs, Pressure Pad 
Squares 

Stamps, Steel 

Stands, Shop, Portable 
Tap Holders 

Tapes, Measuring 
Tapping Machines 
Tapping Attachments 
Taps and Dies 

Taps, Collapsible 
Testing Mach’y, Hardness 
Thread-Cutting Tools 
Threading Machines 
Thread Mill. & Roll. Mach'y 
Tool Bits 

Tool Cases 

Tool Holders 

Tool Posts, Lathe 
Trolleys and Tramways 
Trucks, Hand, Lift, Power 
Turrets, Tool Post 
Valves, Air Control 
Vises, Bench or Machi 
Welding Equip. & Supplies 
Welding Machines, Electnt 
Wrenches, Drop-Fo 
Wrenches, Pipe 
Wrenches, Ratchet 
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For Your Catalog Library 


Check any of these useful publications that you want, write your name, firm name, title, and 
sddress on the margin, then tear out the page and send to Modern Machine Shop, 128 Opera 


Place, Cincinnati, Ohio. 


They will be forwarded to you promptly without cost or obligation. 


Please restrict your list to not more than ten. 


Selecting Grinding Wheels: The important points to 
be considered in the selection of grinding wheels for 
cutter grinding, tool grinding, surface grinding, internal 
grinding, or snagging are outlined in a series of folders 
that can be had without charge by addressing Abrasive 
Company, Tacony and Fraley Streets, Philadelphia, Penna. 


Ames Gages: Catalog No. 50, issued by the B. C. 
Ames Company, Waltham, Mass., contains complete de- 
scriptions and illustrations of the dial gages, gage heads, 
wright gages, cylinder gages, dial micrometers, and pre- 
dsion verifiers, special gages and attachments made by 
this company. Copy free upon request. 


Scraping By Power: Bearing surfaces can now be 
scraped with a power scraper that is quicker and easier 
than the old-fashioned hand method. The tool is de- 
sribed in a folder that is issued by Anderson Bros. 
Mfg. Co., 1926 Kishwaukee St., Rockford, Ill. Sent 
free on request. 


Steel Furniture for the Shop: The complete line of 
steel furniture made by the Angle Steel Stool Co., Plain- 
well, Michigan, including steel stools and chairs, steel 
foremen’s desks, lockers, tables, tool stands, machine 
tenders, shop boxes and pans, iron bar racks, trucks, 
bench legs, ami bench drawers, is described and illus- 
trated in Catalog “‘C,’’ which is issued free to machine 
thop executives. 


Stop Tap Breakage: A booklet that tells how to stop 
the breakage of taps, reamers, and other tools, by the 
ue of a friction chuck, also how to use the chuck for 
setting studs or nuts, has been issued by The Apex Ma- 
chine & Tool Co., 200 Davis Avenue, Dayton, Ohio. Sent 
free upon request. 


Machine Shop Accessories: Catalog B-27, issued by the 
Armstrong Bros. Tool Co., 328 N. Francisco Ave., Chi- 
cago, Ill., describes the line of tool holders, boring tools, 
wrenches, pipe tools, ratchet drills, lathe dogs, and other 
tools manufactured by this company. 


Hold Odd-Shaped Pleees Securely: A vise in which odd- 
shaped work can be held securely without the need of 
special jaws or fixtures is described in a folder that has 
been issued by The Avey Drilling Machine Co., P. 0. 
Bor 487, Cincinnati, Ohio. Copy free upon request. 


Hobs and Milling Cutters: A complete line of milling 
cutters and hobs for cutting all kinds of gears, splines, 
sprockets and other forms is described in Catalog GQ, 
Issued by the Barber-Colman Company, Rockford, Ill. 
Deseriptions and illustrations of the Barber-Colman hob- 
bing machine and hob-sharpening machines are included. 

free on request. 


All-Geared Drilling and Tapping Machines: A catalog 
deseribing in detail the various types of all-geared, self- 
oiling, drilling and tapping machines made by the Barnes 
Drill Co., 801-851. Chestnut Street, Rockford, Ill., will 
be sent free upon request. 


Modern Drilling Equipment: Circulars describing the 
varlous types and sizes of Barnes upright drills, multi- 
ple drills and horizontal drilling machines made by this 
Company have been issued by the W. F. & John Barnes 
Co,, Rockford, Ti}. 


Greenerd Arbor Presses: Catalog No. 36, issued by 
the Edwin E, Bartlett Co., Nashua, N. H., describes 


ind illustrates all the various types and sizes of arbor 
Copy free upon request. 


Presses made by this firm. 


Automatic Oiled Die Sets: The automatic oiled die 
sets, die shoes, punch holders, leader pins, bolster plates, 
bushings, and other standard die parts made by the E. 
A. Baumbach Manfg. Co., 1806 S, Kilbourn Ave., 
Chicago, Ill., are described in Catalog No. 5, which 
has been issued by that company. Sent free upon 
request. 


How To Sharpen Staggered Tooth Cutters, Helleal MIll- 
ing Cutters, and Two-Lipped End Mills: A series of 
pamphlets on these subjects can be obtained without 
charge by addressing the Brown & Sharpe Mfg. Co., 
Providence, R. I 


Mounted Grinding Wheels for use in small holes such 
as are found in bushings, dies, gears, tools, etc., are 
described in a catalog that has been issued by the 
Chicago Wheel & Manfg. Co., 110 S. Aberdeen St., 
Chicago, Ill. Copy free upon request. 


Rapid Traverse Planers: Cincinnati Hypro Planers, 
made by the Cincinnati Planer Co., Cincinnati, Ohio, are 
described in a new catalog that has been issued by this 
company. 


Handbook For Drillers: The Cleveland Twist Drill Co., 
1242 E. Forty-ninth St., Cleveland, Ohio, has published 
a book in which the various parts of the twist drill are 
described, and which tells how to grind a drill correctly. 
The troubles that result from incorrect grinding are de- 
scribed and illustrated and several chapters are devoted 
to the subjects of speeds, feeds, materials, cutting com- 
pounds, and so on. Sent free upon request. 


Grinding Equipment: Covel surface grinders, universal 
tool and cutter grinders, and Yankee drill grinders 
are described and illustrated in a catalog that can be 
had without charge by addressing the Covel Manufactur- 
ing Co., Benton Harbor, Michigan. 


Motorize Your Cone Pulley Lathes: An attachment 
that can be applied to your lathe with four bolts makes 
it possible to motorize and modernize your lathes. Write 
for information to Cullman Wheel Co., 1336 Altgeld St., 
Chicago, Tl 


Davis Keyseaters: Recent developments in keyseating 
methods are discussed in a bulletin that also describes 
the keyseaters made by the Davis Keyseater Company, 
250 Mill St., Rochester, N. Y. Copy free upon request. 


Grinding Wheel Dressers: All of the different types of 
grinding wheel dressers made by the Desmond-Stephan 
Mfg. Co., Urbana, Ohio, including Desmond-Huntington, 
Desmond-Sherman, Zig-Zag, Diamo-Carbo, and diamond 
dressers, are described and illustrated in a catalog that 
has deen published by the firm mentioned. Free upon 
request. 


Preelsion Grinding: A booklet which describes and 
{Illustrates the most modern methods of performing 
all kinds of precision grinding operations, showing how 
the Dumore grinder can be applied to various kinds of 
machine tools, has been published by The Dumore Com- 
pany, Racine, Wis. Copy free upon request. 


Interehangeable High Production Tools: Catalog No. 28, 
iss' free by the Eclipse Counterbore Co., 7410 St. 
Aubin St., Detroit, Mich., describes and illustrates 
the interchangeable counterbores, spot facers, end form 
cutters, and other end cutting tools made by this firm. 
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Lathe Turrets of eight different types and twelve sizes 
are described and illustrated in Circular No. 18, issued 
by Fay & Scott, Dexter, Maine. Copies free upon request. 


Precision Measuring Instruments: The latest types 
and models of dial indicators, thread lead test gages, 
pitch gages, thickness gages, dial comparators, and 
other precision measuring instruments marketed by the 
Federal Products Corporation, Providence, R. I., are 
described and illustrated in a book that will be sent 
free upon application to this firm. 


The Involute Gear Simply Explained: A direct, clear 
explanation of the theory and principles of involute gear- 
ing without the use of higher mathematics can be ob- 
tained without charge by addressing The Fellows Gear 
Shaper Co., 78 River St., Springfield, Vt. 


Formica Silent Composition Gears: A booklet telling 
about the uses and advantages of Formica Silent Shock 
absorbing Gears, and containing a considerable amount 
of valuable data with rules and tables for laying out, 
cutting and using gears. Sent free by Formica Insula- 
tion Co., 4632 Spring Grove Avenue, Cincinnati, Qhio. 


The Bearing Metal You Have Been Looking For: In- 
formation as to the results that have been achieved by 
others who have used ‘‘Sabeco’’ bearing metal—the bear- 
ing metal with the long life—can be obtained by writing 
the Fredericksen Company, 841 South Water Street, Sagi- 
naw, Michigan. 


Tungsten-Carbide Tipped Tools: The boring tools, 
counterbores, form cutters, facing heads, reamers, spot- 
facers, and other tools made by The Gairing Tool Co., 
1629 West Lafayette Blvd., Detroit, Mich., made with 
or without tungsten-carbide tips, are described and illus- 
trated in Catalog No. 20. Copy free upon request. 


Take Care of Your Tools by keeping them in a con- 
venient, strong, and fine-looking chest. A catalog of 
tool chests, complete with descriptions and illustrations, 
can be had by addressing H. Gerstner & Sons, 1283 
Columbia Street, Dayton, Ohio. 


Machine Vises of all sizes for use with machine shop 
equipment are described in a circular that will be sent 
free upon application to The Graham Mfg. Co., 69 
Willard Ave., Providence, R. I 


Greaves-Klusman Lathes: A book containing eomplete 
descriptions of the latest types of lathes made by this 
firm bas been issued by the Greaves-Klusman Tool Co., 
Oakley, Cincinnati, Ohio. 


Drawing Tables: The Hamilton steel-base, adjustable 
drawing table is described in Catalog No. 7-MS, is- 
sued by the Hamilton Mfg. Co., Two Rivers, Wis. Copy 
free upon request. 


Grinding, Polishing and Buffing Machines of the latest 
types are described and illustrated in a series of bulle- 
tins that have been issued by the Hammond Machinery 
Builders, Kalamazoo, Mich. Copies free upon request. 


Precision Bench Lathe Work can only be done on 
finely-built, accurate machines. The complete line of 
Hjorth Precision Bench Lathes is described and illus- 
trated in a catalog that has been issued by Hjorth 
Lathe & Tool Company, 24 School Street, Boston, Mass. 


Copy free upon request. 


Useful Tool Information: ‘The Illinois Tool Works, 
2503 N. Keeler Ave., Chicago, has published a cata- 
log which describes and illustrates the standard and 
special cutters, mills, hobs, gear cutters, thread cut- 
ters, saws, reamers. and other tools made by this 
firm. The book also contains a number of useful 
tables and formulas. Copy free upon request. 


Tool Room Equipment: Jig borers, vertical shapers, die 
Telieving lathes, tool milling machines, button die grind- 
ing machines, and other tool room equipment are de- 
scribed in a catalog issued by the Index Machinery Cor- 
poration, 49 Central. Ave., Cincinnati, 0. Copy free upon 
request. 


. 


October, 193) 


Oil and Waterproof Chucks: The J & H Electric Cp 
202 Richmond Street, Providence, R. 1., is now making 
a chuck that is oil and waterproof, and is designed to 
provide a maximum of holding surface with exceptionally 
strong and uniform pull throughout. Ask for complete 
information. 


Keller Automatic Toolroom Machine for machining 
dies, metal patterns, jigs, core boxes, molds, and other 
irregular parts is fully described in a booklet that ¢ap 
be had free by addressing the Keller Mechanical Bp. 
gineering Corp., 84 Front Street, Brooklyn, N. Y, 


Threading Machinery: Catalog No. 32, containing full 
descriptions of Landis threading machines, stay bolt 
threading machines, bolt factory threading machines, 
automatic forming and threading machines and chager 
grinders can be had without charge by addressing Lan- 
dis Machine Co., Inc., Waynesboro, Penna. 


Flexibility in Cylindrieal Grinding means inoreased 
production, need for less equipment, and lower costs, 
Send for information as to the advantages of Landis 
Hydraulic Grinders. Address Landis Tool Co., Wayns- 
boro, Penna. 


Cutter and Tool Grinding: A book that tells how to 
grind tools and cutters accurately and which also de- 
scribes and illustrates the different types of LeBlond Uni- 
versal Tool Room Grinders will be sent free upon request, 
cong boyd R. K. LeBlond Machine Tool Co., Cinein- 
vatl, 0. 


Alr-Operated Work-Holding Devices: A booklet shov- 
ing how air-operated chucks and devices of variow 
kinds can be applied to different kinds of machines to 
save time and labor has been issued by The Logam- 
port Machine Co., Logansport, Ind. 


Rapld-Readin> Micrometer: A new type of rapid 
teading micrometer, designed to show the reading in nv 
merals, is escribed in Catalog No. 5, issued by The 
Lufkin Rule Co., Saginaw, Michigan. The catalog als 
contains descriptions of the micrometers, calipers, gauges, 
scales, squares, bevel protractors, and other tools made 
by this company Free upon request. 


M-C Pinion Rod, made by the Meisselbach-Catuci 
Mfg. Co., 70 Stanton St., Newark, N. J., insures 
economy and accuracy in cut pinions. Send for it- 
formation. 


Compound Spot-Facing Tool: A spot-facing tool re- 
tracting, serrated roughing cutters and fixed finishing 
cutters in the same tool will break up the scale easily 
and do accurate work. Write for bulletin to Mummert- 
Dixon Co., 120 Philadelphia St., Hanover, Pepna. 


“The Answer to Your Gear Problems’: Informatio 
as to correct methods of cutting and finishing gears will 
be supplied without charge by The National Tool Co.. 
Cleveland, Ohio. This firm also carries a complet 
stock of gear shaper cutters and markets the National- 
Cleveland Spur and Helical Gear Grinding Mi 


Noiseless Gears: Full details concerning a service for 
the accurate cutting and finishing of gears, practically 
eliminating noise, can be had by addressing Natioml 
Broach & Machine Co., Shoemaker and St. Jean, Detrdl, 
Michigan. 


Ball and Roller Bearing Data Sheets: A complete # 
of data sheets showing all the dimensions and loads # 
given speeds, and giving instructions for mounting pt 
cision ball bearing and Hoffmann roller bearings, canbe 
obtained without charge by addressing the Norma-Hoffmanm 
Bearings Corporation, Stamford, Conn. 


“Commercial Lapping for Close Limits and High Pr- 
duction” is the title of a booklet that discusses hal 
and machine lapping, types of lapping tools and mt 
chines, workholders for machines, preparation of las 
preparation of work for lapping and other {mportatl 
points. A copy may. be had by addressing Norton Cot 
pany, Worcester, Mass. 
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spindle. 





The Ideal Speed Lathe 


(PATENT APPLIED FOR) 


FoR lapping-finishing-polishing of small parts 

—bushings, handles, wire dies, etc. Totally 
inclosed 2 H. P. motor, with two speeds, 900- 
1800 or 1700-3400 R.P.M. Automatic brake— 
Universal or Collet Chuck—Hole throughout length of 


Write for ‘“‘IDEAL”’ Speed Lathe Bulletin. 


THE SCHAUER MACHINE C0., 905 Broadway, Cincinnati, Ohio 


MFRS. OF ELECTRIC TOOLS SINCE 1907 





Magic of Modern Industry 
(Continued from page 16) 

‘| manufacturing. It is now possible to 
do what we have always wanted to 
do—see through a casting to see what 
the interior structure of the metal is 
like, or through a forging to see 
whether or not it contains defects. 
Assembled parts can also be inspected 
to discover the relation of certain 
parts to other parts where the as- 
smbling has to be done “blind,” and 
heat-treated parts can be tested to dis- 
cover the effects of the treatment 
without the necessity of obtaining 
samples that can be etched and pol- 
ished before being photographed. 





Advertisers like to know whether or 
not their advertisements are being read. 
When inquiring about machines, tools, 
or equipment advertised in this maga- 
tine, please mention MODERN MA- 
CHINE SHOP. Your cooperation will 
help to build up a bigger and better 
Magazine for your own benefit. 





SHELDON 
Arbor Presses 
Sheldon Milling Ma- 


chine Vises, Drill Press 
Vises, Shaper Vises. 


SHELDON 900 ANGLE PLATES 
Ask for Illustrated Price List 


Sheldon Machine Company 
224 S. MICHIGAN AVE., CHICAGO, ILL. 














RIVETT COLLETS 
“The finest collets in the world.” 
Full stock, at all times stand- 
ard styles including Rivett, 
Hendey, Cataract 
Senese, Becker, etc. 












Write tor new 
Bulletin. —100-AM 
“Rivett Draw-in Collets 

and Chucks"—also price list 


2 LATHE AND 


GRINDER CORP. 
Brighton Dist., Boston, Mass. 

















SUNDSTRAND MACHINE TOOL Co. 


eae 
Double End Centering Machine 


For centering both ends of a 
shaft simultaneously. Spindles 
eg to Be gore or independ- 
ently. head is removable 
4 for ihe shafts. Accommodates 
a wide variety of work. Special 
4 fixtures fu when de- 
sired. Send for Bulletin. 


Rockford, Illinois 
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Steel Chairs, Stools, Desks, Lockers, and other steel 
office and shop furniture are described and illustrated in 
Catalog M-731, issued by Parent Metal Products Co., 
td., 338 North Lawrence Street Philadelphia, Penna. 
Copy free upon request. 


“Fastonings’’ is the title of a booklet, issued by the 
Parker-Kalon Corporation, 192-196 Varick Street, New 
York, N. Y., in which are included the results of sur- 
veys made in fourteen different plants as to the efficiency 
of fastening methods. Copy free upon request. 


Q-C Standardized Fixture Units in 677 sizes and 5 
styles are described and illustrated in the Engineering 
Book put out by A. H. Pearson, 7 E. Grand Ave., Detroit, 

ich. Copy free upon request. 


“Most Frequent Mistakes Made in Hardening: Users 
of steel can obtain a wall-chart on which are listed 
the most common mistakes made in hardening tool 
Steels, results of mistakes as shown on the tools, ap- 
pearance of fracture, and suggestions for remedying the 
mistakes, by writing to the Poldi Steel Corporation of 
America, 247 West 18th Street, New York, N. Y 


Better Tool Work at Lower Costs can be obtained with 
the Pratt & Whitney Model B Lathe, described in an 
illustrated circular which can be had for the asking. 
Address Pratt & Whitney Co., Hartford, Conn. 


Shape or Slot With This Machine: The Rhodes Con- 
vertible Shaper, made by The Rhodes Manfg. Co., Wal- 
tham, Mass., can be used for horizontal shaping er 
vertical slotting. Details upon request. 


Beneh Lathe Mounting and Driving Equipment: Bul- 
letin 120-A, issued by Rivett Lathe and Grinder Cor- 
poration, Brighton, Mass., contains complete descrip- 
tions and illustrations of modern and conventional 
countershaft, individual motor drive jackshaft, and speed 
box motor drive, also benches, cabinets, oil pans, etc. 
Copy free upon request. 


Pallmore Industrial Clutch: A multiple dise clutch, 
made in two types, to run in oil or dry, and which is 
so built that it can be operated at high speeds, is 
illustrated and described in a folder that will be sent 
Feed a the Rockford Drilling Machine Company, Rock- 
ord, Ill. 


Automatic Lebrication: Individually motor-driven pumps 
that keep the work flooded with lubricant are described 
in a booklet that has been published by the Ruthman 
Machinery Co., Front and Pike Sts., Cincinnati, Ohio. 


Electric Tools: The complete line of ‘‘Ideal’’ electric 
drills, screwdrivers, nut setters, and grinders of various 
types is described and illustrated in Catalog No. 30, 
issued by The Schauer Machine Co., 907 Broadway, Cin- 
cinnati, Ohio. Copy free upon request. 


Stamp Your Name on Your Product: Full informa- 
tion as to the steel roller dies made by The Schwerdtle 
Stamp Co., 10 Cannon Street, Bridgeport, Conn., can 
be obtained by writing this firm. 


Push-Broaching With Modern Equipment: Modern meth- 
ods of finishing holes by push-broaching, are described in 
a booklet that is issued free by the Sheldon Machine 
Co., 3255 Cottage Grove Ave., Chicago, Ill. 


Simonds Files: A useful book on files showing the 
various styles made, their uses, cross-section, and 
cuts, and containing a number of reference tables and 
other information useful in a machine shop can be had 
by addressing Advertising Dept., Simonds Saw & Steel 
Co., 470 Main Street, Fitchburg, Mass. 


The Most Efficient Speed for the operation of special 
production units, power conveyors, and other machinery 
by the use of the WHS Speed Reducer and how it can 
be obtained is told in a bulletin that will be mailed 
free by — H. Smith, Inc., 80 Eaton St., Spring- 
ville, N. Y. 
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Speed and Accuracy In Straightening: The Springfed 
Straightening Press is an ideal tool for use in straight. 
ening any length or size of rough or finished work, 
Send for illustrated folder. Address The Springfield 
} rg 4 Tool Co., 630 West Southern Avenue., Spring- 
eld, 0, 


Stackbins Save Space: Bins which may be used 43 
individual containers, as tote-boxes, or ‘“‘nested” to 
form stock-room sections are described in an illu 
trated circular published by the Stackbin Corporation, 
Pearl and Rice Streets, Providence, R. I. 


Cutting and Grinding Facts: A discussion of cutting 
oils and lubricants, together with descriptions and illw- 
trations of various kinds of jobs upon which cutting oils 
are used, is contained in a booklet that is issued by the 9) 
Sun Oil Company, 1608 Walnut Street, Philadelphia, 
Penna. Free upon request. 


Rigidmiling Principles and Practice: A book that shows 
how the Rigidmil can be adapted to various kinds of 
usual and unusua! milling operations, and which describes 
in detail the work that can be handled by this machin 
has been issued by the Sundstrand Machine Tool Co., 
Rockford, Ill. Copy free upon request. 


Snap, Plug, Ring, and Thread Gages: The complete 
line of precision gages made by The Taft-Peirce Mam- 
facturing Co., 32 Mechanic Ave., Woonsocket, R. I, 
is described in a folder which can be obtained, fr 
by addressing this company. 


Penetrating Oil for High-Speed Equipment: Thr. 
In-One Oil, blended scientifically from animal, mineral 
and vegetable oils, will penetrate the tightest bearings 
and lubricate high speed units perfectly. Full informa 
tion can be had by writing Three-In-One Oil Co., Dept, 
96, 130 William St., New York, N. Y. 


Chuck With Air: How tinie and labor can be saved 
by the use of air-operated chucks, cylinders, and other 
equipment is told in a book which deseribes ‘‘Hopkins” 
Air-Operated Equipment. Published by The Tomkins- 
Johnson Company, 620 N. Mechanie St., Jackson, Mich. 
Sent free upon request. 


Change drilling speeds instantly without stopping the 
machine or touching a belt. This can be done with 
the Victor Super-Drill, made by U. S. Automatic Bor 
Machinery Co., Newtonville, Boston, Mass. Bulletin 
free upon request. 


Electrieally-Driven Portable Tools: The “U. 8.” lim 
of electric drills, die grinders, electric screw drivers, sr- 
face grinders, tool post grinders, and bench and floor 
grinders is described in Catalog No. 29, which bu 
been published by The United States Electrical Tool Co, 
2471 W. Sixth St., Cincinnati, Ohio. 


Wappat ‘“‘Red Streak’? H. D. Electric Drills that car 
not be stalled by any hand drilling test are de 
scribed and illustrated in a catalog that can be had ly 
addressing Wappat, Incorporated, 7522 Meade Street, 
Pittsburgh, Penna. ) 


Power Drive in Any Position: The modern flexible 
shaft makes it possible to drive all kinds and types 
tools in places and positions impossible of access wit 
straight-shaft machines. Ask The S. S. White Denti 
Mfg. Co., Industrial Division, 150A West 42nd Stet, 
New York, N. Y., for the “Flexible Shaft Handbook. 
Copy free to any mechanical executive ad thir 
firm on his firm letterhead. 
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age’ tappet wrenches, pipe and fitting tongs, 
wrenches, and wrenches for all other uses are 

and illustrated in a series of folders which cat ™ 
obtained without charge by addressing J. H. 

& Co., Buffalo, N. Y. 


Wrenches For Every Use: ‘Guaranteed Agatnst Brul- 
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OUR-station 

radio in every 
room of this 
most popular 
hotel, already 
famed among 
experienced 
travelers for its 
homelike com- 
fort, good food 

and excellent 
service. 

The $2.50 Single, base 
rate, is effective in these 


DeWitt Operated 
Hotels: 


CLEVELAND 
HOLLENDEN 
E. Hogren, Mgr. 


AKRON 
MAYFLOWER 
C. J. Fitzpatrick, Mgr. 


COLUMBUS 


NEIL HOUSE 
Tom A. Sabrey, Mgr. 











Modern Machine Shop 





Sometimes WE 
are surprised 


UT we try not to showit... 

This time a husband said 
his wife was arriving in 10 min- 
utes, and could we help him ar- 
range a surprise dinner party 
for her? Here was a list of 12 
guests... would we telephone 
them and ‘‘fix things up’’ while 
he dashed to meet his wife at 
the station? There were 14 at 
that dinner ...and his wife was 


really surprised! 


It’s our belief that a hotel 
should do more than have large, 
airy rooms, comfortable beds, 
spacious closets. Beyond that, 
we daily try to meet the sur- 
prise situation (without sur- 
prise), no matter what the 
guest wants. 


UNITED HOTELS 
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Then It Happened 
He found she’d used his razor 
To open cans o’ stuff, 
And so for a shoe brush 
He used her powder puff. 





Dad says the only time he ever got 
home an’ found the dinner burned wuz 
when they’d had a fire at the delica- 
tessen. 


An’ Get Toed Vociferously 
Be careful when you set out to 
make somebody toe the mark—You 
may turn out to be the mark. 
In the old days when we reached 
the hotel they put our luggage in the 
check room. Now they put it on ice. 


Sez Willie 
Janes are biased, 
They’ve broke me flat, 
It’s “bias” this 
An’ “bias” that. 


Daughter, beware o’ the bad egg; 
you may want to drop him. 


Faulty Is Right 

As a druggist, 
He is faulty, 

All his salads 
Are too salty. 


One o’ the saddest experiences in a 
married man’s life is to go home to 
relax an’ find a house fulla antique 
furniture. 
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Step, a 


If you don’t think it takes push to 
get anywhere, buy a used car. 


Her skirts may measure a sixteenth 
of an inch or so longer, but from all 
appearances, when she gets a shoe on 
each foot, she’s two-thirds dressed. 

Where once we had bread to cast 
upon the water, now we have wheat 
to dump in the ocean, 


Derned Embarrassin’ 
The low-down price 0’ eggs 
Has stopped hens to a hush, 
Now instead o’ cacklin’ 
When they lay one, they blush. 


A pessimist is any guy who can 
kid himself. 


Paw Knows 
“Is it because o’ my youth, 
You’re objecting, dear Dad?” 
“Yeh,” said Paw, 
“He’s a hopeless cad.” 


These days it’s a heckova drug stort 
that don’t handle lawn mowers. 


Sellin’ on commission is one thing 
Bein’ sold on the Wickersham Com 
mission is something else again. 


You’ve Seen ’Em 
She may have blue eyes, 
Ruby lips to boot, 
An’ still look a wreck 
In a bathin’ suit. 











